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APPROXIMATE TRAJECTORY DATA FOR MISSIONS TO THE MAJOR PLANETS

by Laurence H. Fishbach, Lawrence L. Giventer, and Edward A. Willis, Jr.

Lewis Research Center

SUMMARY

Impulsive velocity increment (AV) requirements for one-way trajectories from low-
Earth orbit to the major planets are presented in the form of contour charts and tables.
The given Earth-to-planet data also apply to return transfers, thereby permitting round
trips to be analyzed. The charts relate propulsive effort to departure and arrival dates,
travel times, and planetary configurations; they are designed for rapid identification of
efficient mission trajectories. The tabular presentation includes hyperbolic speeds and
a summary of orbit elements and geometry.

These basic data are applied to several major-planet missions., The sample tra-
jectories illustrate the applicability of the data and the methods of using them.

For one-way flyby missions it was found that near minimum AV's in the 8 kilo-
meter per second range are required for travel times ranging from 1.1 years (to
Jupiter) to 16 years (to Neptune). An additional AV of about 1 kilometer per second in
most cases is sufficient to bring the vehicle into a highly elliptical parking orbit (com-
pared to 7 to 22 km/sec AV to enter a low circular parking orbit).

For each planet, a family of symmetric nonstop round-trip trajectories based on a
nonpropulsive gravity turn maneuver was constructed. The minimum AV's were again
in the 8 kilometer per second range; however, these missions required 2.5 to 30 year
trip times.

For elliptic-orbiting round trips, minimum total AV's were in the 11 kilometer
per second range, which is comparable to the total AV for Mars and Venus missions.
This minimum occurs at roughly one-half of Hohmann time.

Data are presented to enable the reader to construct interlunar excursion mission
studies for the moons of the major planets. An upper limit on time required for these
missions is determined by assuming the worst possible configuration for the moons. For
an example mission to Saturn's four largest moons, the total AV for the interlunar ex-
ploration varied from 18. 4 to 20. 7 kilometers per second depending on whether or not
elliptic orbits were used about each moon,



INTRODUCTION

In view of recent Apollo and Mariner Mars and Venus accomplishments, it is per-
haps appropriate to consider possible next steps in interplanetary flight. Present plans
include more manned trips to the Moon and more probes to Mars and Venus. In the
more distant future, manned trips to Mars and Venus may be considered.

There is also scientific interest in the major planets Jupiter, Saturn, Uranus, and
Neptune as indicated in reference 1. These planets differ markedly from the four inner
or '"ferrestrial'' planets in size and physical characteristics. Moreover, the major
planets possess extensive lunar systems which may offer suitable conditions for manned
landings.

Except for special situations like grand tours (ref. 2) in the late 1970's, missions
to the major planets tend to be very difficult in terms of AV and/or trip time require-
ments; hence, some type of '*advanced'' propulsion system (e.g., electric propulsion
and/or nuclear rockets) may be desirable or even necessary. Some general comparisons
of the various advanced concepts have been made (ref. 3). However, to clearly define
regions of advantage for each of the several competing systems a large amount of tra-
jectory data suitable for preliminary mission analysis must be acquired. The data re-
quired at this stage need not be highly precise, but they should cover a wide range and
be presented so that all reasonable combinations of mission destinations, objectives,
and trajectory profiles can be studied conveniently and on a consistent basis,

Detailed impulsive thrust results have been recently published (refs. 2 and 4 to 7)
for one-way trajectories to the major planets, both direct and using a Jupiter swingby.
The data presented in these reports were computed using a fairly detailed trajectory
model (inclined elliptic planet orbits, etc.) and apply to the time period 1976 to 1986.
However, they do not report return trajectories (planet to Earth) or trajectories between
the moons of the major planets. Hence, the data now available may not include the time
period of interest for advanced missions; in any case, they do not include lunar trajec-
tories or the return transfers for round trips.

The present report, although based on a less precise solar system model (circular-
coplanar planet orbits), includes an extensive compilation of ballistic Earth-to-planet,
planet-to-Earth, and interlunar trajectories. Because of the simplified solar system
model employed, these data apply equally in all synodic periods. In terms of propulsive
effort, the resultant errors are not large (ref. 8) and are insignificant compared to the
uncertainties involved in estimating the performance of hypothetical rocket propulsion
concepts,

The only known prior work dealing with major-planet round trips and interlunar
trajectories (refs. 8 and 9, respectively) concerned Jupiter only and were primarily of
an illustrative nature. The present report extends the work of references 8 and 9 to in-
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clude the other major planets and provides ''working'' data to support further mission
studies,

To facilitate comparison between high and low thrust systems, the present data
(which apply to a high-thrust system only) were computed using the same planetary con-
stants and basic assumptions as in reference 10. (The latter presents a wide range of
low-variable-thrust data for missions to all planets.)

One-way trajectories beginning and ending in a low circular parking orbit are first
studied for each planet, using the successive two-body trajectory model, impulsive
thrust, and circular, coplanar planet orbits. Travel times ranging from about 20 per-
cent of to full Hohmann time are considered. The basic trajectory data are presented in
the form of contour charts relating propulsive effort (AV) to travel time, departure and
arrival dates, and other basic trajectory characteristics. These charts are supple-
mented by a tabular presentation of further trajectory data which is sufficiently detailed
to support preliminary mission calculations.

The one-way trajectory data are assembled into round trips on the basis that the
planetocentric parking orbit, together with its associated capture and escape maneuvers,
must match the outbound and return trajectories at the ''sphere of influence.' Planetary
stay times of 0 to 400 days are also considered. An attractive family of round trips with
minimum or near minimum total AV requirements at roughly half of the Hohmann trip
times is identified for each planet.

The interlunar and parking orbit to moon trajectories are finally considered. Total
AV and maximum travel times are presented for trajectories consisting of a sequence
of Hohmann transfers which leads from the planet parking orbit to a moon and from one
moon to ancther. The space vehicle may orbit or fly by as many as four of the largest
moons before returning to the parking orbit.

ONE-WAY TRAJECTORIES
Interplanetary Analysis

An interplanetary mission as used herein consists of as many as four essential
phases: an outbound transfer from Earth to the target planet, a parking orbit at the
target planet if an orbiter, interlunar exploration if desired, and a return transfer to
Earth if a round trip.

In this section, methods of solving the one-way mission problem are outlined for
flyby and orbiter missions. In a later section, methods are described for determining
round-trip missions using one-way data.



For a total trip time (TT) and a stay time (TS) at the destination planet, minimum
impulsive requirements (AV) for each of the mission phases are determined.

In table I are summarized the assumed actual orbit and physical properties for
Earth, Jupiter, Saturn, Uranus, and Neptune (refs. 6 and 7) and the mean values used
in this two-dimensional circular orbit analysis.

Outbound transfer. - The outbound interplanetary transfer consists of three parts: an
escape from Earth (fig. 1), the heliocentric transfer (fig. 2), and the capture by the tar-
get planet (fig. 3). Several approximations are made. First, the planetary orbits are
assumed to be circular and coplanar. Second, the sizes of the planetary spheres of in-
fluence are assumed to be negligible when compared to interplanetary distances but
much larger than the parking orbit dimensions. Inside the sphere of influence, only the
planet's gravitational field is considered; outside the sphere of influence, only the Sun's
field is considered. This analysis then is based on the impulsive two-body trajectory
model. Propulsive maneuvers are treated as impulses and the actual N-body problem is
replaced by a sequence of planet- and Sun-centered conic sections matched at the sphere
of influence. Also, the arrival or departure hyperbolic excess velocity vector may be
located at any position on the sphere of influence. Because of the large distances in-
volved, the low eccentricities, and the low inclinations of these planets, these assump-
tions do not produce major errors in the results. Reference 8 using a similar procedure

cites errors of less than 5 percent in the total AV<§ AV | for Earth-Jupiter round-trip
trajectories. 1

During the escape maneuver in the vicinity of Earth, vehicular motion is described
in geocentric coordinates (fig. 1). The vehicle is assumed to depart from a 1.1 Earth
radii circular orbit upon the application of an impulsive velocity increment AVl. The
escape path from Earth is a hyperbola and the vehicle is assumed to cross the Earth's
sphere of influence with a hyperbolic excess velocity (V_) oriented along the asymptote
of the hyperbola specified by the angle ¢_.

Upon leaving the sphere of influence, the Sun's gravitational attraction becomes
dominant and vehicular motion is a conic section described in heliocentric coordinates.
The trajectory velocity (VH, @) at the Earth end on this conic section between Earth and
the destination planet is the vector sum of V_ and of the orbital velocity of the Earth
about the Sun (Vea)' The VH, ® is oriented at a path angle a with respect to the local
horizontal relative to the Sun.

While in heliocentric space (fig. 2) the vehicle traverses a heliocentric travel angle
Bo in an outbound travel time TO‘ Once each synodic period the Earth and the target
planet are in opposition. The launch date may be specified as the amount of time before
the next opposition TD, and the arrival date as the time between that opposition and the
vehicle’s encounter with the target planet T A Thus, the outbound travel time becomes
the sum of TD and T Al
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TA=T~+T

o=Tp+Txa (1)

The relative position of the two planets is further specified by the configuration
angle y. Missions can be specified for any time in the future by describing the trajec-
tory in terms of these parameters and recalling that circular coplanar orbits have been
assumed.

The final portion of the outbound trajectory is encounter with the target planet
(fig. 3). Once the vehicle enters the sphere of influence r_ the trajectory is again
described in planetocentric coordinates. The vehicle a.pproa’ches the planet with a heli-
ocentric trajectory velocity VH, p at a path angle « with the local horizontal to the
planet-Sun line. The arrival hyperbolic excess velocity Voo, P is the vector difference
of VH, P and the planet's orbital velocity about the Sun. The vehicle is then considered
to follow a hyperbolic orbit having an asymptote angle ¢ _  measured from planet-Sun
line.

Computational procedure. - The computational procedure followed is a simplified
version of that used in reference 11, In general, the calculations are made as follows:

(1) A transfer time and launch date or heliocentric travel angle of a trajectory are
specified.

(2) From the previous information and planetary orbital data, the position and motion
of Earth when the vehicle departs and of the planet when the vehicle arrives are known.

(3) The elements of the transfer trajectory which connects Earth and the target
planet in a specified travel time are found by an iteration process and the associated
velocity increments are calculated.

Target Planet Maneuver Analysis

Assumptions. - The final phase of the one-way mission is the encounter with the
target planet. The principal assumptions made in the analysis of this encounter are the
following:

(1) The planet is treated as a point mass and is nonoblate,

(2) All maneuvers are made impulsively.

(3) The minimum radius consistent with avoiding atmospheric effects is 1. 1 times
the planet's equatorial radius.

(4) Flyby maneuver3 and initial parking orbits are in the plane of the arrival and de-
parture hyperbolic velocity vectors (Voo 9 and Voo 3) and the planet.

Flybys. - The flyby maneuver is a ﬁonstop plar’xetary encounter, It is the simplest
type of interplanetary probe and is of interest because of the relatively low AV require-
ments. The vehicle enters the planet's sphere of influence from a heliocentric trajectory
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with a known hyperbolic excess velocity (Voo’ 2). Within the sphere of influence, the
gravitational field of the planet deflects the vehicle from its original heliocentric head-
ing. The vehicle then departs on a different heading with the same hyperbolic excess
velocity as it had on arrival,

Four types of flyby trajectories are shown in figure 4. Four velocity vectors are
indicated on each part of this figure. Two are the hyperbolic velocity V ,2 and V )3
equal in magnitude but not in direction. The others are the heliocentric veloc1ty of the
planet V_ and the hellocentrlc velocity of the vehicle VH P Note that Voo is the
vector difference of V_ and V

In figures 4(a) and (b), the veh1c1e has approached the planet while heading away
from the Sun. In figure 4(a), the vehicle passes in front of the planet, is turned by the
gravitational pull, and if passage is close enough may head back towards the Sun (and
Earth). This results in a dark side (periapsis away from the Sun) retrograde passage.
In figure 4(b), the vehicle passes behind the planet and its path is bent in a manner caus-
ing it to continue away from the Sun. This is a twilight (periapsis near the terminator)
posigrade passage.

In figures 4(c) and (d), the vehicle has approached the planet while heading toward
the Sun. As seen in figure 4(c), an approach in front of the planet results in a Sun-side
(periapsis towards the Sun) posigrade passage, and the vehicle then may head away from
the Sun. If instead, the vehicle passed behind the planet, it would experience a twilight
retrograde passage and then head in toward the Sun.

For a Hohmann trajectory, the vehicle would approach the planet's orbit tangentially,
and would then head either toward or away from the Sun depending on whether it passes
on the dark side or the light side of the planet, respectively.

Orbiting trips. - Gravity turn flybys are simple and can be accomplished for moder -
ate )_AV's. However, they provide only limited opportunity for observing the target
planet. In order to accomplish more extensive observations it is necessary to enter a
parking orbit about the target planet. One possible orbit is a low circular parking orbit
(at 1.1 planet radii) (see fig. 5(a)). This has several advantages:

(1) It offers frequent opportunities for launch onto the Earth return trajectory in the

case of a round trip.

(2) It provides low altitude observation of the planet.

(3) For a given deorbit AV it has the lowest possible atmospheric entry velocity
for a landing when that is planned.

Shown in figure 5(a) is the incoming hyperbolic excess velocity V_ 2 The turning
angle Oq between V_ ,2 and the circular parking orbit at 1.1 planet radii is supplied
by the planet's grav1tat1ona1 field. Orbital capture is accomplished by an impulsive
velocity increment AV2.



Generally, the AVz required to enter the circular parking orbit is uncomfortably
high, but as will be shown, it can be significantly reduced by using an elliptic orbit in-
stead. This type of parking orbit is shown in figure 5(b). An impulsive velocity incre-
ment AV2 is applied at periapsis of the approach hyperbola. The line of apsides of the
parking ellipse is not generally along the planet-Sun line.

Presentation of Data

Basic trajectory data are presented in a graphical format relating velocity increment
requirements to several useful mission parameters. These parameters include (1) tra-
vel time, (2) heliocentric travel angle, and (3) departure and arrival dates.

The relative positions of departure and arrival for one-way outbound trips are re-
presented in the construction of the figures. The results, however, can be applied for
round-trip missions. The mission configuration is fixed by designating departure and
arrival dates with reference to an opposition between Earth and the target planet. This
concept is illustrated in figure 6 where it can be seen that the heliocentric travel angle is

Bo = Tpwg - Tpr + Towp (2)
The outbound travel time is equal to the sum of the travel time from departure to the
reference opposition, plus the travel time from the reference opposition to arrival:

To=Tp+ Ty (3)
Thus, the time to arrival is

Ty= —+— (0gTg - Bo) 4)

w@—wp

This relation sets forth the general arrangement of the graphical data (figs. 7 to 10).
Time to arrival is plotted against heliocentric travel angle for various travel times.
This produces a series of parallel, negatively sloped straight lines characterized by dif -
ferent travel times. Lines of constant one-way velocity igcrement requirements for

1.1 circular parking orbit to 1.1 circular parking orbit ) AV are constructed on this
1

grid. A set of contours centered about the Hohmann minimum energy transfer trajectory



2
point result (see fig. 7). The locus of minimum 2. AV for a given trip time is a line
1
of rapidly increasing slope starting at the origin and passing steeply through the Hohmann

transfer point at BO = 180°. This line defines trips with optimum travel angle for a

given travel time.
Departure dates are plotted as times before the reference opposition according to

the relation

1 Cl)p
Tn=—p8~-—T (5)
D e O g A

and appear as positively sloped straight lines of different departure times.

For convenience, another vertical scale has been added to the figures. This scale
shows the configuration angle y between Earth and the target planet on arrival date.
The angle  will vary from 0° to 360° in a synodic period. The arrival date configura-
tion angle is related to the other trajectory parameters by

7= Bg - (wgTg - 360° N) (6)

where the minimum value of N (an integer) is used for which y is positive. I the
planets at arrival are in opposition, the configuration angle is 0° or 360°. Likewise, a
configuration angle of 180° means that the planets are in conjunction at arrival.

Basic trajectory parameters are easily determined from the AV contour charts
(figs. 7 to 10) for either one-way or round-trip missions. Any two of the following fac-
tors may be specified as independent variables defining from tlée charts the other five:

(1) travel time, (2) desire for minimum ) AV operation, (3) 2 AV, (4) heliocentric
1

1
travel angle, (5) departure date, (6) arrival date, (7) configuration angle at arrival,
Use of charts and data for one-way missions. - Of greatest interest for one-way

2
missions is the minimum ), AV trajectory for a given travel time. Therefore, a point
1 2
may be found anywhere on the line of minimum ) AV drawn on the chart, corresponding
1 2

to the travel time selected. Point A in figure 7 and sketch (a) is the minimum Y, AV

trajectory for an 860-day trip to Jupiter. The approximate required AV is 23,25 kilo-
meters per second and the heliocentric travel angle is 173°. The departure date is es-
timated to be 113 days before the next Earth-Jupiter opposition. The vertical scale to
the left indicates an arrival date of 747 days after the reference opposition (note:

TO = TD + TA). The configuration angle at arrival is seen to be 45° as read from the
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(a) - Interpolation of trajectory parameters from
impulsive velocity increment AV contour
chart of Jupiter trips. (Opposition angle, O,
0°; conjunction angle, C, 180°.)

scale on the left side Looking at a configuration angle of 00, the planets would be in
opposition if the time of arrival was 797 days. But since T A is 747 days, the vehicle ar-
rived 50 days before the next Earth-planet opposition.

Tgbular data. - In addition, more detailed data are available from tables XJ to
X1V. NThe information is arranged in columnar groupings. The table headings are de-
fined in the appendix. The time of arrival dates are presented at the extreme left
of each page. The top figure is the number of days from the reference opposition to
arrival. The figure underneath is the number of days before the next subsequent opposi-

tion. The next two columns give one-way travel time in 10-day intervals and corre-
2 2

sponding Y, AV requirements (note the minimum AV in each grouping). The re-
1 1

maining columns are divided into three sections comprising (reading from left to right)

three columns of parameters related to the arrival operation, seven columns related to
the heliocentric phase, and three columns related to Earth departure operation. The
column headings are defined in the appendix.

In table XTI for Jupiter it is seen that the trajectory previously discussed, namely,
860 days having an arrival date at Jupiter 747 days after the reference opposition (50 days
before the second subsequent opposition), can be found. When checking the ""DVSUM"!
column for 860-day trips at other values of T A it is also noted that this is indeed a near-
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minimum AV trajectory. From this point on only minimum energy trips (optimum
travel angle) are discussed (dark line in figs. 7 to 10).

One-way missions. - As previously mentioned, flyby missions require the least AV
of all interplanetary probes since there is no AV at planet arrival. Minimum AV for
flybys is shown in figures 11 to 14 for Jupiter, Saturn, Uranus, and Neptune, respec-
tively. These AV's were determined by finding the minimum AV1 for a given travel
time. The data necessary to do this can be found in tables XI to XIV, If figure 15 is
referred to, post-encounter conditions for the vehicle can be found by letting R go to
infinity in the conic section formula

R - ,__:Pi, e eem — =~~~ 00 (7)
1+ecos (180 -6, )

or
cos @ =1
0w 3" (8)
s e
The AV necessary to establish a parking orbit can be expressed as
v_\?
AV:VC —) +2-YVl+e 9
74 b
C

For a flyby AV =0, VC = circular velocity at 1.1 planet radii, and V_  can be found in

tables XI to XIV. Thus,
v_\2
e=1+{ 2 (10)
Ve

-1 1
O, 2= 0o 3= COS | (11)

)
14| —
| \V¢

1
J

and ¢ o canbe found from tables XI to XIV. Therefore, the angle ¢ between the
planet-S’un line and the line of apsides of the flyby hyperbola can be expressed as

€=g000,2_900,2 (12)
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As previously mentioned, the use of elliptic rather than circular parking orbits
can significantly reduce the energy requirements for stopping over at the target planet.
This can be seen from equation (9). Savings up to (‘/5 - 1)VC are achievable (e < 1)
for capture into a highly elliptical parking orbit. From the same data vsed to deter-

mine the flyby AV requirements, 25, 50, and 100 day elliptical parking orbits having
2

1.1 pzlanet radii periapsis Y AV requirements were found. These results as well as
1

the >_ AV requirements for circular parking orbits are also shown in figures 11 to 14.
1
As can be seen from the figures, the curves rapidly flatten out with trip time. Thus

travel time rréay be significantly reduced below Hohmann transfer time with only a small
increase in 2, AV.

1
As expected, flybys require the least AV and elliptic orbits show significant im-

provements over circular parking orbits. In addition, it should also be noted that the
effect of elliptic orbital period time is small in this range (25 to 100 days).

ROUND-TRIP TRAJECTORIES

The outbound and return legs of a round-trip mission are similar. Compare fig-
ures 6 and 16; for equal travel times and travel angles, the outbound and return trajec-
tories are symmetrical about the opposition line. The AV contour charts may be used
in much the same manner as previously described if it is recognized that some of their
features now have "mirror image'* meanings. The following changes are to be made in
determining the return leg trajectory when using point A in figure 7 as an example of a
typical data point:

(1) For the outbound trip, the reference opposition was the first opposition after
launch (at point A, the vehicle was launched 113 days (TD) prior to the reference op-
position); for return trips, it is the last opposition before return (arrival data at Earth is
113 days after this opposition).

(2) The TD instead of indicating time of launch date before the reference opposi-
tion now indicates the time from that reference opposition until return.

(3) The T A instead of indicating arrival date in days past the reference opposition
(747 days for point A) now indicates the time of departure in days before the reference
opposition will occur,

(4) Travel time is still the sum of T A and Ty (TO, outbound travel time is 860
days) but Ty now becomes the return travel time Tp.

(5) The configuration angle at arrival y was the angle by which the target planet led
Earth on the arrival date (450 at point A); now it is the angle by which Earth leads the
target planet on the departure date.

11



(6) For outbound trips, the vehicle arrives at the planet (point A) 50 days prior to
the second subsequent opposition to the reference opposition; point A instead now indi-
cates that the vehicle leaves the target planet 50 days after the second opposition prior
to the reference opposition (note: at point A, w_ = 0.0831°/day, wg=0. 986°/day,

Wg =~ Wy & 0.9%/day x 50 days ~ 45° = 7).

(7) The heliocentric travel angle is now Bp instead of Ao (1739).

Round trips require that the total angle traveled by the vehicle must equal the angle
traveled by Earth during the same period of time less an integer number of revolutions

of the Earth:

p

weB(TO + TS + TR) - 360N = Bo + prS + BR

Solving for the stay time TS gives

(o + £R) - wg(Tg + Tg) + 360N

T
S~
a)@—wp

For planets more distant than the Earth from the Sun, the denominator is positive. For
any pair TO, TR there is a pair BO’ BR which corresponds to minimum AV. For
Hohmann trips ,80 and /BR are each 180° and TO + T >> 365 days; for shorter times
Bo and Bp are each less than 180 thus Bo + /SR = 360 The value of W is ap-
proximately 1° per day. Thus, to keep TS positive, N must be greater than 0.

When short mission times are desired (e.g., 300 to 450 days), as, for example,
for opposition class manned Mars round trips, N must be zero in order to have a posi-
tive stay time TS together with a low value of TO + TR + TS‘ To meet the rendezvous
condition, BO and/or BR must then be greater than optimum for the given values of
To and/or T

If longer times are allowed (e. g., for major planet trips or for Hohmann-type Mars
round trips), it is possible to select N = 1 giving a wider choice of the sum of the angles
BO and ‘BR' Then TS may be chosen to be consistent with near-optimum values of BO
and BR' As will be shown, this leads to symmetrical round trips.

Symmetric Round Trips

4

Symmetric round trips which will be shown later to require minimum Y, AV are
1
characterized by the fact that Earth and the target planet are in opposition (or conjunc-

tion) at the midpoint of the stay time. The outbound and return trajectories are mirror
images and require identical AV's (see fig. 17):
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TO = TR (12)
BO = BR (13)

The outbound leg is treated the same way as a one-way transfer. In the preceding
example it was determined that the vehicle would arrive at Jupiter 50 days before the
second subsequent opposition. Thus the date of departure from Jupiter is 50 days after
that opposition giving a total stay time of 100 days.

The return trajectory of the vehicle is represented on the contour chart by exactly
the same point as the outbound transfer. Therefore, for a symmetric trip, only one
point need be found on the chart. The time of arrival before the opposition is equal to
the time of departure after the opposition. For missions having a given stay time (e.g.,
250 days), symmetric round trips would be feasible only for an arrival date of half the
stay time (e.g., 125 days) before opposition. Stay times can be increased by additional
synodic periods without changing the trajectories.

There are two types of symmetric round trips - flybys and orbiters. Both require
a matching of boundary conditions at the target planet.

Turning angle boundary condition. - The direction of the hyperbolic velocity vector

V_ must undergo a total turning angle ¢ at the target planet. The required angle ¢
is indicated in figure 18 for the reference low circular parking orbit for which the data
were plotted in figures 7 to 10. As indicated in figure 18, part (62 and 63) of the total
turning angle is supplied by the gravitational attraction of the target planet. Unless a
circular parking orbit is used, the rest (o) must be applied propulsively. As can also be
seen, @ = 6y + 845 + 0.

Indicated in figure 19 is the fact that ¢ is a function of the arrival and departure
asymptotes and of the stay time. For retrograde orbits,

0
@ = 360 —(pw,z—(poo’3—prS=62+63+o (14)
For posigrade orbits,

qo=(p°°,2+q0°°’3+prS=62+63+o (15)

For flybys, Tg is zero and ¢ is only a function of <p°°’ 9 and <p°°’ 3-

Flyby trips. - Flyby missions are of special interest because of the lower AV re-
quirements. Since time at the planet is then a premium, periapsis radius is of prime
importance as this will strongly affect the observation obtained. For nonpropulsive
symmetric flybys, there is only one periapsis at which the gravitational attraction of the
planet will exactly supply the turning angle (§) required. This radius can be determined
as follows: From equation 8,

13



1
cos 600,201,3:; (16)
hyperbola
From equation 10,
v_\?
®hyperbola = 1 + v (17)
c
However,
vis A (18)
'p
hence

ry= fz— (sec 900’2 -1)
o0

The flyby maneuver is shown in figure 20. Since there is no propulsion, b 9= Py 9

which can be found in tables XI to XIV. ’ ’

Referring again to figure 20 shows that for trip times shorter than Hohmann time,
the vehicle for minimum AV trips approaches the planet orbit from within, These tra-
jectories are characterized by retrograde passage with periapsis on the dark side of the
planet,

For Hohmann time, the vehicle arrives at a tangent to the orbit of the planet; that
is, 6, = 90°. For a symmetric flyby, the vehicle must also depart tangentially; there-
fore, there is no allowance for gravity turning. This implies that the vehicle must stay
outside the sphere of influence since if it entered, the ensuing gravity turn would not
permit the vehicle to leave tangentially. This same result could be obtained directly
from equation (19) since sec 90° = .

For times greater than Hohmann, the vehicle first passes through its aphelion and
then approaches from outside the planet's orbit. (Recall fig. 4 and accompanying dis-
cussion.) As can be seen from tables XI to XIV, the asymptote angle of the approach
hyperbola (gooo) becomes steeper and V_ increases. As a result, the required turning
becomes larger and available turning angle due to gravity (6) for a given R_ becomes
smaller; both effects reducing the required value of Rp. Thus, for TT > THohmann’
the vehicle executes a Sun-side periapsis posigrade passage.

Symmetric flyby trips can only take place when Earth and the target planet are either
in conjunction or opposition at the arrival date. If the periapsis is allowed to vary as
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shown by equation (19) then no propulsive effort will be required at the target planet.
Round-trip impulsive velocity requirements for nonpropulsive flybys to the major planets
where atmospheric braking at Earth return is allowed simply become AV1 and are

shown in figures 21 to 24.
In figure 21 is shown the determination of the minimum AV for the opposition class

trips of approximately 1800 days in duration. The sharp minimums in AV occurring at
each conjunction or opposition are shown by the data points in figures 21 to 24. The
points have been connected by dotted lines to show trends. Thus symmetric trips do
exist at trip times between the data points in the figures. The AV's are much higher.
Nonsymmetric trips require even higher AV's. Sketch (b) represents how AV would

Conjunction
at arrival Opposition

at arrival

Round-trip flyby impulsive velocity requirement

Round-trip travel time

(b) - Continuous variation of flyby impulsive
velocity requirement with trip time for
symmetric trips.

vary continuously with trip time. Also indicated in figures 21 to 24 is the periapsis radius
for these missions. It can be seen in these figures that the required radii increase from
values less than the planet radii at short travel times to values in excess of Roo’ p at the
Hohmann times and then gradually decrease for still longer times. The necessity of
passage through the planet is avoided if the vehicle arrives at another position on the

sphere of influence. However, the turning due to gravity will then be insufficient for a
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symmetric flyby. As can be seen 2 AV increases rapidly as trip time is shortened and

periapsis decreases allowing for closer observation. For Jupiter a two order of magni-

tude reduction in periapsis requires a 17. 5 percent increase in AV requirement and re-
quires only 56 percent as much time.

If it is desirable to have a low periapsis passage such as at 1.1 planet radii, a pro-
pulsive flyby can be made. Part of the turning angle required (¢) (fig. 20) is supplied
by the planet's gravitational field. The total turning required and the turning due to the
planet's gravity are shown in figures 25 to 28. Again for symmetric trips, the planets
must be in conjunction or opposition at arrival and the data points are connected with
dashed lines. At short trip times, ¢ > 6 and a propulsive maneuver is necessary. This
difference decreases with increasing travel time until the curves cross. At this point,
the turning angle required is exactly supplied by the planet's gravity. Beyond this time,
if periapsis is at 1. 1 planet radii too great a turn will occur and the trip will not be
symmetric., Therefore, either a propulsive maneuver or an increase in periapsis dis-
tance (with a corresponding degradation of observational capability) is required.

A method for calculating the AV necessary at the target planet for constant periap-
sis flybys is shown in reference 8. This method is very similar to that discussed in the
section on the use of elliptic parking orbits for round trips.

Orbital round trips. - Observation times at the target planet can be significantly in-
creased by entering into a parking orbit. For symmetric round trips with a circular

4
parking orbit at 1. 1 planet radii, the mission }:AV would simply be twice the one-way
1

AV's shown on the contour charts (figs. 7 to 10) where the arrival date was half the

stay time days before opposition (or conjunction). Again, if atmospheric braking at Earth
return is allowed, these AV's could be reduced by up to AVI, found in tables XI to XIV
for that trip, depending on the allowable entry velocity.

The AV's necessary to arrive or depart a circular parking orbit can be significantly
reduced by the use of elliptic orbits. Reference 8 presents a technique for achieving an
elliptic parking orbit using off -periapsis thrusting (see fig. 29). Part of the required
turning ¢ results from the gravity turn due to the planet (62 + 63). The additional
turning (o) is obtained by thrusting at some angle other than zero with respect to the
Iocal elliptic velocity; that is, the thrusting occurs neither tangent to the local velocity
vector nor at the periapsis of either the ellipse of hyperbola. The parking ellipse has a
periapsis of 1.1 planet radii and its axis at the midstay time or midtrip duration is the
planet-Sun line for a symmetric round trip.

The contribution of the planet to the turn was shown in figures 25 to 28. The AV
necessary to enter circular and elliptic parking orbits is shown in figures 30 to 33.

These AV's are correct only if the round trip is symmetric and the parking ellipse is
symmetric with respect to the arrival and departure asymptote, At short travel times,
vV, is large and @ required is very much greater than § from gravity. Recall
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=360 -0, 5-9p 3" wpTs Tt < THohmann
or

P=0P0o 2% Po, 3™ “’st T > THohmann

Therefore, high energy and a strong geometrical constraint cause a high AV require-
ment. As travel time increases, V_  decreases, Prequired decreases, and 0 in-
creases. Thus, a decrease in energy and an easier-to-satisfy boundary constraint
cause a rapid fall off in AV required. At optimum travel time, V_ is low and
Prequired ~ ° gravity (the crossover points in figs. 25 to 28). This results in a minimum
AV. At even longer travel time, V_ decreases slowly while 6 gravity becomes in-
creasingly greater than ¢ required. The angular constraint predominates leading to a
gradual increase in ) ,AV. Thus the use of elliptic orbits greatly shortens the optimum
travel time for stopover round trips. Typically this optimum time is only about 50 per -
cent of Hohmann time.

The high steering losses suffered as travel time approaches Hohmann (gooo’ 9~ 900)
are discussed in reference 12. Highly nonoptimum burns before periapsis are necessary
to leave the parking orbit on a symmetrical return trip. Nonsymmetrical trips require
an even higher ) AV.

The mission ZAV requirements as a function of round-trip travel time are shown
for symmetrical elliptic parking orbit trips to Jupiter, Saturn, Uranus, and Neptune in
figures 34 to 37, respectively. These AV's are determined by entering the AV con-

tour charts at a TA which is half of the desired stay time before the TA at the sub-
2

sequent opposition. The minimum Z AV is then determined along with the correspond-
1

ing trip time and angle. From tables XI to XIV or figures 30 to 33, the AV requirement

(AV2) for circular orbit is then determined and subtracted. The period of the orbit was
chosen to be one-fourth the stay time. The eccentricity of the parking orbit with periap-
sis at 1.1 planet radii is then determined. Either equation (9) or the data in figures 30
to 33 is then used to determine the AV, necessary to achieve the elliptac orbit, and this

is then added to the previous result (AVI). This then is the outbound E AV require-
1

ment. To calculate the round-trip J_AV, add to this result the AVg = AVz necessary
to leave the ellipse and the excess AV, (if any) of AV1 and the assumed allowance re-
entry velocity, 15 kilometers per second. These results are those shown in figures 34
to 317.

As in the case of symmetric flybys, the figures show a series of data points con-
nected by dashed lines to show trends. A continuous curve for symmetric stopover trips

4
would also look like sketch (b). Indicated in figure 34 are the ZAV‘S for symmetric
1
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100-day stopover trips for the cycle corresponding to a round-trip duration of 1800 days
showing how the minimum was obtained.

The data presented in tables XI to XIV combined with the data in figures 30 to 33
can be misleading. The AV's shown in the figures are only for entering particular
ellipses, namely, those ellipses oriented symmetrically to the arrival and departure
asymptote (symmetric round trips). Any other use of the figures can lead to false con-

clusions.

Unsymmetric Round Trips

For unsymmetric round trips, the elements of the outbound and return trajectories
will be different, and Earth and the target planet will not be in opposition at the mid-
point of the stay time. Suppose, for instance, that the outbound transfer was the 860-
day minimum energy transfer for circular to circular parking orbit discussed earlier
but that a 250-day stay time was desired. The vehicle would arrive at Jupiter 50 days
(TA = 747) before the second opposition (TA = 797). However, the departure would take
place 200 days after that opposition. Since TA for return trips is the departure date in
days before the reference opposition, TA = 597 days. A return trajectory may be found
by coming across the chart (fig. 7) to the minimum AV line (point B) from a T, of
597 days indicating a departure for Earth return 200 days after that opposition.4 The re-

turn trajectory is thus determined to have a travel time of about 710 days, a 2 AV re-

quirement of 23. 6 kilometers per second, and a heliocentric travel angle of 164°. The
configuration angle at departure is 180°. The vehicle will travel for 597 days until the
reference opposition occurs and return to Earth 113 days later.

Points C and D indicate other possible return trajectories (nonminimum AYV), each
leaving 200 days after opposition but having return travel times of 650 and 800 days,
respectively,

These same return trajectories may be followed if the vehicle, having arrived,
stayed for one or more synodic periods (399 days for Earth-Jupiter) and then left 200

days after an opposition. 4
It can be illustrated that symmetric trips require lower energy requirements ZAV
4

for a given stay time than unsymmetric trips. Sketch (c) shows the > AV requirements
1

for 1.1 circular orbit to 1.1 circular orbit round trip to Jupiter having a stay time of

100 days. Indicated in the sketch are symmetric trips (solid curve), unsymmetric trips
where a minimum AV leg for arrival at or departure from the planet at opposition has
been used (long -short dashed line), and unsymmetric trips where the minimum AV leg
for planet arrival at 100 days after opposition has been used (dashed line). In all cases
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{c) - Comparison of symmetric and unsymmetric Jupiter round-
trip circular parking orbits. Constant stay time, 100 days.

4 2
the symmetric trips require less J,AV. The EAV decreases less rapidly as trip
1 1

time is increased. Thus, even though travel time is increased on one leg the AV for
that leg is reduced; the choice of a stay time requires a shorter trip time on the other
leg and an increase in 3, AV. This conclusion was also found and discussed in refer-

1
ence 8 and has been checked out on the computer using an optimum round-trip code.

Cases, however, where the final (AV4) impulsive velocity increment is eliminated by
atmospheric braking do not lead to symmetric optimum trips. The two legs, however,
are very similar and no great error is incurred by assuming they are identical.

LUNAR TRAJECTORIES
Satellites

Once at a planet, it is possible to proceed, if desired, with a scientific inves-
tigation of the planet's natural satellites. Jupiter, Saturn, Uranus, and Neptune are
known to have at least 12, 9, 5, and 2 moons, respectively. The properties of these
moons (taken from ref. 13) are given in table II.

Four of the moons of Jupiter (To, Europa, Ganymede, and Callisto) are comparable
to the size of the Earth's moon,

The four largest moons of Saturn are Tethys, Dione, Rhea, and Titan. Titan is
apparently the largest moon of the solar system and is the only one presently known to
possess an appreciable atmosphere. In addition, Saturn has a unique ring formation con-
sisting of billions of particles.
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Uranus is unique in that its axis of rotation lies almost in the plane of the ecliptic.
All the other planets rotate counterclockwise about the axis pointing towards the North
Star (above the ecliptic plane). Uranus' axis about which counterclockwise rotation
occurs is approximately 8° below the ecliptic plane. Very little is known about the moons
of Uranus; the four largest are Ariel, Umbriel, Titania, and Oberon. These moons are
in retrograde orbit; that is, when viewed from above the ecliptic plane, they revolve
about Uranus in a clockwise manner.

Triton, one of Neptune's two known satellites, is the densest moon in the solar sys-
tem. It too revolves in a retrograde orbit about the planet.

Mission Operations

The interlunar transfer operation consists basically of three maneuvers (each way).
The space vehicle must (1) depart a planetocentric parking orbit, (2) make a plane change
maneuver to bring it into the plane of the satellite, and (3) rendezvous with the target
satellite,

Assumptions. - The principal assumptions made herein are as follows:

(1) Interlunar missions are to start from one of the symmetric retrograde elliptic
parking orbits considered in the previous sections (outbound trip time was shorter than
Hohmann time).

(2) An Earth return vehicle remains in this orbit while an excursion vehicle visits
the moons. Therefore, it will be necessary to reenter this orbit before return to Earth.

(3) This parking orbit has a periapsis of 1.1 planetary radii, a period of 25, 50, or
100 days, and its line of apsides will be alined with the planet-Sun line at midstay.

(4) The orbits of the moons are assumed to be circular and coplanar with respect to
the equatorial plane of the planet. Since, however, the equatorial plane is inclined to the
ecliptic plane, a plane change maneuver is necessary.

Transfer from parking orbit to first moon. - There are several ways to transfer
from a parking orbit to the planet's equatorial plane. A particular mission mode was
therefore selected which, while not necessarily optimum, provides representative AV's
and travel times for interlunar operations. The data presented can be used to study
other modes. The mission mode used herein may be summarized as follows:

(1) A velocity increment is applied at apoapsis to circularize the parking orbit (posi-
tion a, fig. 38) (path A retrograde, path B posigrade). Note that the choice of which path
to follow to Jupiter's and Saturn's moons which are in posigrade orbit is not obvious,
Path B would never be followed to the retrograde orbit moons of Uranus and Neptune,

(2) The vehicle coasts to the intersection of the equatorial and ecliptic planes at
which point a plane change is executed (position b, figs. 38(a) and (b)) so that the vehicle
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is in circular orbit and revolves about the planet in the same direction as the moons,

(3) The vehicle then coasts in circular orbit in the equatorial plane until the moon to
be visited and the vehicle are lined up correctly for a Hohmann transfer (position c,
fig. 38(c)).

(4) The vehicle makes a rendezvous with the target moon (position d, fig. 38(c)).

As can be seen from figure 38(a), the AV necessary to circularize the parking or-
bit at position a is less for path A than for path B, This is a result of having to cancel
the velocity of the vehicle Vveh at apoapsis and then supplying circular velocity to the
vehicle to follow the posigrade orbit, path B. Path A, on the other hand, being retro-
grade, has a lower velocity requirement since the vehicular velocity at apoapsis is in
that direction.

At position b in figure 38(b), where the vehicle enters the equatorial plane in the
same direction as the moons revolve, path A requires that the circular velocity of the
vehicle be rotated by more than 90° in order to enter a posigrade orbit. Thus path A
requires a much higher AV than path B unless the moons are in retrograde orbit (i. e.,
Uranus and Neptune moons).

The Hohmann transfer from the circular orbit to the moon requires the same AV
regardless of which path was followed.

Upon rendezvous with the target moon, a circular orbit at 1.1 moon radii is es-
tablished. As in the case of interplanetary transfers, the use of highly elliptic parking
orbits can reduce the AV for establishing the parking orbit (recall eq. (9)) by as much
as (V2 - )V.

If only one moon is to be visited, the return trip to the planetary parking orbit would
consist of a Hohmann transfer to the initial circular orbit radius, a coast to the node be-
tween ecliptic and equatorial planes followed by a plane change maneuver into the ecliptic
plane, a coast to apoapsis of the initial parking orbit and entry onto the ellipse at that
point, and a rendezvous with the Earth return ship.

Multi-moon trajectories. - If, instead, it was desirable to visit more than one moon,

the following procedure would be used. The vehicle would remain in orbit about the first
moon until the first and second moons were lined up for a Hohmann transfer maneuver,
This could require waiting up to one synodic period of the two moons. At the appropriate
time, the transfer would be made and a parking orbit established at the second moon.
This same procedure would be followed until the last moon was visited. To return to the
initial planetary parking orbit, the vehicle would follow the same procedure used in the
return when only one moon was visited.

The AV and time requirements to visit the first moon for some of the moons of
Jupiter, Saturn, Uranus, and Neptune are shown in tables III to VI, respectively.

As can be seen from the tables, path A should always be followed when the moons to
be visited are in retrograde orbit (Uranus' and Neptune's moons) and path B when the
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moons are in posigrade orbit (Jupiter's and Saturn's moons). I the vehicle velocity is
in the opposite sense to the moon velocity, the vehicle velocity must be completely turned
around at the node when the plane is changed (recall fig. 38(b)). This is a high AV

maneuver.

Also to be noted is that the EAV for either path decreases as distance of the moon
a
from the planet increases and/or as the period of the parking ellipse increases. The

moons should be visited in consecutive order starting either at the outermost or inner-
most.

The impulsive velocity requirements for interlunar operations between the four
moons of Jupiter, those of Saturn, and those of Uranus are shown in tables VII(a), VIII(a),
and IX(a), respectively. The Hohmann transfer times and synodic periods between the
moons are shown in tables VII(b), VIII(b), and IX(b).

To go back to the original parking orbit from the last moon requires the ZAV from
tables III to VI.

Hlustrative Mission to Saturn's Four Largest Moons

Suppose that a space vehicle is in a 50-day elliptic parking orbit about Saturn. The
first step in visiting the four moons is to circularize this parking orbit at apoapsis. It
was previously shown that path B was the path to follow. The total time to be spent in
the circular parking orbit may be determined from the period in the table; in this case,
the period is 138. 74 days. (This orbit will be reentered at the point of departure.) The
vehicle coasts to the node where a second velocity increment is applied to enter the
equatorial plane. The total ) AV for these two maneuvers is found from table IV to be

a
4.39 kilometers per second. After coasting to the correct alinement for the Hohmann

transfer to the target moon which in this case is Titan, the furthest of the four from
Saturn, a ./_\VC of 1. 03 kilometers per second (from table IV) is applied. The time re-
quired for the transfer is 33. 7 days and an impulsive velocity increment of 0. 60 kilo-
meter per second is applied to establish a circular orbit at 1.1 lunar radii.

From the previous discussion and reexamination of tables VIII(a) and (b), the correct
sequence from this point is to go to Rhea, to Dione, and then to Tethys. The AV from
Titan to Rhea is 2. 30 kilometers per second (including departing and establishing 1.1
lunar radii circular parking orbits). The time required is 4. 84 days (table VIII(v)). I
the moons had not been lined up correctly for the assumed Hohmann transfer, it might
be necessary to wait up to one synodic period for the proper configuration, The maxi-
mum required time would be 4. 84 days plus 6. 32 days (synodic period, Titan-Rhea,

table VII(b)) or 11.2 days.
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Table X summarizes this example mission; the total AV required when the other
maneuvers are calculated in a similar manner is 20. 70 kilometers per second and the
maximum travel time exclusive of any additional stay time at each moon is 226. 4 days.

As previously mantioned, AV savings of up to V2 - 1)VCloo could be achieved by
using elliptic parking orbits at each moon. Since V cpo varies between 0. 26 kilometer
per second at Tethys and 1. 85 kilometers per second at Titan, the possible savings in
AV is between 0.11 and 0. 77 kilometer per second for each maneuver (two maneuvers
at each moon). The total savings for the mission in table X would then be up to 2. 32

kilometers per second or about 11 percent.

SUMMARY OF RESULTS

The AV requirements for one-way trajectories to major planets are presented in
the form of contour charts. Tabular data include hyperbolic speeds, orbit elements and
geometry, and AV requirements for one-way trips to the major planets. Tables are
also presented for required AV's for interlunar excursion of the moons of the major
planets.

The data presented and illustrated (together with appropriate system inputs) can be
used to perform preliminary mission studies. Such studies would be useful in defining
""areas of opportunity' for various advanced propulsion systems and in comparing al-
ternative systems.

A general mission AV analysis was included to illustrate the use of the present
data and the main features of the trajectories. It was found that one-way flyby missions
require AV's of the order of 8 kilometers per second and travel times ranging from
1.1 years to Jupiter to 16 years to Neptune. Highly elliptical parking orbits can be en-
tered for an additional 1 to 2 kilometers per second. Round-trip flybys also require
8 kilometers per second and 2. 5 to 30 years. Elliptic parking orbit round trips require
about 11 kilometers per second at a time roughly half of Hohmann. This optimum time is
a result of favorable orientation of the parking orbit and reasonable hyperbolic speed.
Beyond this time steering losses result in higher AV requirements. Interlunar mis-
sions require an additional AV on the order of 20 kilometers per second, depending on
the number of moons visited.

Lewis Research Center,
National Aeronautics and Space Administration,
Cleveland, Ohio, September 29, 1970,
124 -08.
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APPENDIX - SYMBOLS

semi-major axis, km
eccentricity

eccentricity of parking orbit
integer number

semi-latus rectum, km
parking orbit

radius, km

apoapsis, km

periapsis, km

sphere of influence radius,
km

arrival date in days after
reference opposition

departure date in days be-
fore reference opposition

Hohmann transfer travel
time = 1/2 period of el-
lipse contangent to circu-
lar planet orbits, days

outbound travel time, days
return travel time, days
stay time, days

total trip time, days
velocity, km/sec

impulsive velocity incre-
ment, km/sec

velocity in circular parking
orbit, km/sec

heliocentric velocity at
Earth, km/sec

heliocentric velocity at
planet, km/sec

Earth's orbital velocity,
km/sec

planet's orbital velocity,
km/sec

hyperbolic excess velocity,
km/sec

vehicular velocity, km/sec
path angle, deg

outbound travel angle, deg
return travel angle, deg
configuration angle, deg

turning angle due to gravity,
deg

angle between planet-Sun
line and the line of apsides
of flyby hyperbola, deg

asymptote angle with line of
apsides of arrival or de-
parture hyperbola, deg

gravitational constant,
km3/ sec2

turning angle due to propul-
sive maneuver, deg

required turning angle, deg

angle between arrival or de-
parting asymptote and
planet-Sun line, deg

mean angular velocity of
planet, deg/day
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Subscripts:

a

mean angular velocity of
Earth, deg/day

apoapsis for interlunar
transfers

at intersection of equatorial
and orbit planes for in-
terlunar transfers

start of Hohmann trajectory
for first target moon for
interlunar trajectories

at arrival at first moon for
interlunar trajectories

departure for outbound
heliocentric transfers

arrival for outbound helio-
centric transfers

departure for return helio-
centric transfers

arrival for return heliocen-
tric transfers

Symbols for tabular data:

EDATE

TTIME

DVSUM

top number, number of days
from reference opposition
to arrival, T Al bottom
number, number of days
before next subsequent
opposition

one-way travel time, Tos
days

total AV for transfer from
1.1 Barth to 1.1 planet
radii circular parking

2
orbit, X, AV, km/sec
1

DV2

VINF2

PHI2

ALPHA2

VEL2

BETA

ECCE

RMID

VEL1

ALPHA1

PHI1

VINF1

DVl

AV at planet arrival to en-
ter 1.1 planet radius cir-
cular orbit, km/sec

hyperbolic velocity at planet
arrival, V_ o, km/sec
?

asymptote angle with planet-
Sun line at planet arrival,
9000’ 2° deg

trajectory heliocentric path
angle at planet, o, kg

trajectory heliocentric ve-
locity at planet, V

H,p’
km/sec

heliocentric travel angle, 3,
deg

eccentricity of heliocentric
transfer trajectory, e

minimum solar approach
distance (AU), if < 1.0;
heliocentric radius at
central angle g/2, if
=1.0

trajectory heliocentric ve-
locity at Earth, VH, ®
km/sec

trajectory heliocentric path
angle at Earth, o, deg

asymptote angle with Earth-
Sun line at Earth depar-
ture, ¢ 1, deg

hyperbolic velocity at Earth
departure, Voo’ @ km/sec

AV at Earth departure,
km/sec
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TABLE I. - ORBITAL AND PHYSICAL PROPERTIES OF EARTH, JUPITER, SATURN, URANUS, AND NEPTUNE

Earth Jupiter Saturn Uranus Neptune
® Y h i ¥

Mean distance from Sun, a, AU 1.000 5.202803 9.538843 19. 181973 30. 057707
Perihelion distance, r_, AU 0.983273 | 4.950829 9. 007701 18.276561 29,80040
Aphelion distance, L AU 1.016727 | 5.454777 10. 070082 20. 087385 30. 315374
Orbital eccentricity, e 0.0167272 ! 0. 0484305 0. 0556922 0.0472012 0.0085724 |
Mean orbital velocity, V_, km/sec 29.7701 | 13.0516 | 9.6390 6.7715 5.4300 |
{Mean angular velocity, Wp» deg/day ‘ 0.986 ‘ 0.0831 [ 0.0335 0.0117 0. 006
Inclination of orbital plane 0 1.3054166 ! 2.488175 0. 77250 1.77310

to ecliptic, i, deg | i :
Inclination of equatorial plane 23. 443597 3.067 ‘ 26,733 97.884 28.8

to orbit, €, deg ] |
Equatorial radius, r, km ‘ 6378. 16 71387 60408 | 23920 22260
Gravitational parameter, y, km°/sec 3.98604x10° | 1.26515x10° 3.78816x107 | 5.79364x10°  6.86004x10%
Period of revolution, years | 1.00 11.86 ‘ 29.46 1 84.0 164.8
Mean synodic period, days 0 398.88 i 3178.09 369, 66 367.49
Period of rotation 23 hr 56.07 min "~ 9 hr 50,5 min 10 hr 14 min ' 10 hr 49 min 15 hr 48 min
Mass, m, kg 6. 0x10%4 1900x1024 | 570x10%¢ ; 87x10%% 103x10%4
| Density, p, g/em® 5.52 133 0. 69 1.56 2.27
‘Surface gravity, g, m/sec2 9.81 25,11 10. 72 8.83 11.0
Escape velocity, km/sec 11.2 61. . 31. 5 22, 25.
Number of known satellites 1 12 9 5 2
Circular velocity at 1.1 equatorial ‘ 7.64 40. 14 ’ 23.88 | 14. 82 16.69
! radius distance, km/sec [
|Sphere of influence radius, r_, km | 9.25x10° 4.81X107! 5.46x10°  5.17x10" 8.61x10"
‘Opposition date with Earth, | 2444294 I 2444313 2444374 2444403

Julian (Gregorian) ‘ (Feb. 24, 1980) (March 14, 1980) (May 14, 1980) (June 12, 1980)




TABLE II. - ORBITAL AND PHYSICAL PROPERTIES OF THE MAJOR-PLANET SATELLITES

(a) Jupiter

Satellite Mean orbit radius | Sidereal | Equatorial |Eccentricity Mass, Radius, | Gravitational
period, |inclination of orbit kg km parameter,
km Planet days of orbit, km" /sec
radii deg
1{Io 4.218x109| 5.905 1.769] 0.3 Small 791x1020 1660 4841
II|Europa 6. 714 9.401| 3.551 .47 and 471 1440 3130
I |Ganymede | 10.71 14.995( 17.155 .18 vari- 1531 2470 10319
IV |Callisto 18. 84 26.379| 16.689 .25 able 904 2340 6455
A" [ 1.815 2.540 .498 .46 0.003 | -——-ooeeee- 80 | o -----
A2 { [ 115.0 161 250. 6 ——— L1585 | —emmme-es 60 | -----
1'2 1 | PR 117.5 165 259.8 - 207 | eememmee- 20 | -----
VIO ----mmnn- 235.0 330 4738.9 . T T I 20 [ e----
. [ 237.0 332 4755 S 025 | e 11 | -
X|-oommmaan 117.5 165 260 ———- 5 T U I 10 | -----
b: « [ 225.0 315 2696 ———- 207 | —eemo—e- 12 | -----
b 1 f [ 210.0 294 3625 ———- T J S 10 | ---e-
(b) Saturn
I|Mimas 1.857x109| 3.11 0.942| 1.5 0.0196 0.378x10%%| 260 2.523
II|Enceladus | 2.382 3.943 1.370 .0 . 0045 .857 300 5.722
III | Tethys 2.948 4.880 1.888] 1.1 0 6.45 600 43.035
1V | Dione 3,777 6.252 2.737 .0 . 0021 10. 26 650 68. 465
V |Rhea 5.275 8.732| 4.518 .3 . 0009 21.98 900 146.67
VI|Titan 12.23 20.25 15. 945 .3 .0289 1407 2500 | 9390
VII |Hyperion | 14.84 24,57 | 21.277 .6 .110 . 440 200 | 2934
VIII |Japetus 35. 63 58. 98 79.331 14.7 .029 13.92 600 92.17
IX [Phoebe  |129.5 214.4 |*550.45 | 150 L166 | -mmmeeemoo 150 | ----oo-
(c) Uranus
I|Ariel 1.918x10°| 8.018| #2.520 0 0.007  [-c-eooem- 300 | --e--me-
1I {Umbriel 2.673 11.175| 24.144 ;S 200 | -—mmem-ee
I {Titania 4,387 18.340( 28.706 023 |emmmmmo 500 | --mmm-e-
IV |Oberon 5. 686 24.52 | 213.463 01 | 400 | ---m-mn-
V {Miranda 1.301 5.439| #1.414] -=---= | cemoe|emmooa_ SR
(d) Neptune
I{Triton 3.536x10°| 15.88 | #5.877| 160 0 1470x10%0 2000 8.803
II |Nereid 60. 0 27 500 | ------ T .343 150 0. 002
aRetrograde.
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TABLE III.

- MPULSIVE VELOCITY INCREMENTS AND TRAVEL TIMES

REQUIRED FOR MISSIONS TO FOUR OF JUPITER'S MOONS

Elliptical | Satellite b AV c AV d Circular orbit |Travel time on
parking %AV Impulsive velocity in- | Impulsive velocity |period at ellip- | Hohmann tra-
orbit Impulsive velocity |crement from circular |increment at arrival | tical parking jectory from
period, increment to cir- | parking orbit in equa- |into 1.1 radii circu- | orbit apoapsis | circular orbit
days { cularize parking 1 torial plane onto lar parking orbit distance, to satellite,

1 orbit and make Hohmann trajectory | days days
change of node from ‘
. orbit into equatorial ! !
plane in same direc- I
tion as moon !
Path Path
A B
25 Io 14,408 6.293 3.064 4,803 69. 03 13.83
Europa 2.589 3.366 14.82
Ganymede 2.035 1.678 16. 46
Callisto 1,287 .837 19.97
50 Io 11.550 4,831 2,743 5.149 139. 30 26, 66
Europa 2,427 3.1769 27.90
Ganymede 2,049 2,103 29.91
Callisto 1.513 1.245 34.14
100 To 9.244 3.1733 2.379 5.374 280. 16 52.09
Europa 2. 173 4,037 53. 62
Ganymede 1.922 2.400 56. 11
Callisto 1. 554 1.567 61.29
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TABLE IV. - IMPULSIVE VELOCITY INCREMENTS AND TRAVEL TIMES

REQUIRED FOR MISSIONS TO FOUR OF SATURN'S MOONS

Elliptical ' Satellite b AV, AV, Circular orbit Travel time on
parking %:AV Impulsive velocity in- Impulsive velocity period at ellip- Hohmann tra-
orbit Impulsive velocity crement from circular increment at arrival tical parking jectory from
period, increment to cir-  parking orbit in equa- into 1.1 radii circu- orbit apoapsis circular orbit
days cularize parking torial plane onto lar parking orbit distance, to satellite,

orbit and make Hohmann trajectory days days

change of node from

orbit into equatorial

plane in same direc-

tion as moon
Path Path
A B
|

25 Tethys | 9.401 5.695 2. 024 3.818 68. 58 13.82
Dione 1.858 3.167 14,31
Rhea 1.610 2,394 15.21
Titan . 887 . 386 19. 63
50 Tethys 7. 544 4,391 1.818 4,061 138. 74 26. 65
Dione 1,708 3.431 21.26
Rhea 1. 542 2.685 28.38
Titan 1.032 . 598 33.73
100 Tethys 6.045 3.406 1.581 4.218 2179. 46 52. 08
Dione 1.509 3.605 52. 84
Rhea 1.400 2.879 54, 22
Titan 1,054 L7171 60. 80




TABLE V.

- IMPULSIVE VELOCITY INCREMENTS AND TRAVEL TIMES

REQUIRED FOR MISSION TO FOUR OF URANUS' MOONS

Elliptical | Satellite
parking
orbit
period,
days
25  |Ariel
Umbriel
Titania
Oberon
50 Ariel
Umbriel
Titania
Oberon
100 Ariel
Umbriel
Titania
Oberon
Elliptical | Satellite
parking
orbit
period,
days
25 Triton
50 Triton
100 Triton

b
> AV
Y
Impulsive velocity
increment to cir-
cularize parking
orbit and make
change at node from
orbit into equatorial
plane in same direc-
tion as Moon
for path A

3.910
3.146

2.526

TABLE VI.

AVC
Impulsive velocity in-
crement from circular
parking orbit in equa-

torial plane onto
Hohmann trajectory

1.012
.883
. 667
. 544

0.926
839
690
602

0.815
7159
. 658
. 598

Impulsive velocity
increment at arrival
into 1.1 radii circu-

lar parking orbit

880
1.474
.958
.1726

—

2.021

1.141
.920

.113
.738
. 268

— = = Do

. 057

Circular orbit
period at ellip-
tical parking
orbit apoapsis
distance,
days

69.13

139.43

280. 33

- IMPULSIVE VELOCITY INCREMENTS AND TRAVEL TIMES

REQUIRED FOR MISSION TO ONE OF NEPTUNE'S MOONS

b
> av
a
Impulsive velocity
increment to cir-
cularize parking
orbit and make
change at node from
orbit into equatorial
plane in same direc-
tion as Moon
for path A

2. 578
2. 092
1.690

32

AVC
Impulsive velocity in-
crement from circular
parking orbit in equa-

torial plane onto
Hohmann trajectory

0.835
.820
.757

Impulsive velocity
increment at arrival
into 1,1 radii circu-

lar parking orbit

1.285
1.490

1.577

Circular orbit
period at ellip-
tical parking
orbit apoapsis
distance,

days

69, 32
139. 67
280. 64

Travel time on
Hohmann tra-
jectory from
circular orbit
to satellite,
days

14.
15.
17.
18.

30
15
13
69

217.
28.
30.
32.

25
30
73
61

.82
54.12
57.12
59. 43

Travel time on
Hohmann tra-
jectory from
circular orbit
to satellite,
days

15.95
29.28
55. 34




Arrive

Depart

Io

Europa
Ganymede

Callisto

TABLE VII.

- INTERLUNAR MISSIONS AT JUPITER

[Hohmann transfers; 1.1 radii circular parking
orbit at each satellite.]

(a) Impulsive velocity increments required

Arrive Io | Europal Ganymede | Callisto
Impulsive velocity increments, km/sec
Depart
Io | ------ 2.5313 4.4086 6.0674
Europa 2.5313 | ------ 2.1906 3.17389
Ganymede| 4.4086{ 2.1906 | ------ 2.1100
Callisto 6.0674 | 3.7389 2.1100 | ------
(b) Time required
Io Europa Ganymede Callisto
Hohmann | Synodic | Hohmann gnodic Hohmann Synodic | Hohmann | Synodic
transfer | period, | transfer | period, | transfer | period, | transfer | period,
time, days time, days time, days time, days
days days days days
-—-- -——- 1.31 3.53 2.08 2.35 4.00 1.98
1.31 3.53 -—-- ———— 2.63 7.06 4.67 4. 52
2.08 2.35 2.63 7.06 - |----- 5.81 12. 54
4.00 1.98 4.67 4,52 5.81 12.54 |  |-----
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TABLE VII. - INTERLUNAR MISSIONS AT SATURN

[Hohmann transfers; 1.1 radii circular park-
ing orbit at each satellite.)

(a) Impulsive velocity increments required

Arrive| Tethys L Dione | Rhea ‘LTitém
Impulsive velocity increment, km/sec
Depart
Tethys | ------ 0.9770 | 2.3146 | 4.3231
Dione 0.9770 | ------ 1.1278 | 3.3887
Rhea 2.3146 | 1.1278 | -~---- 2.2981
Titan | 4.3231 | 3.3887 | 2.2081 | ------ B
(b) Time required
Arrive Tethys Dione Rhea Titan
Hohmann Sy‘r;;dic Hohmann | Synodic {Hohmann Synbdic Hohma;n Synodic
transfer |period, | transfer |period, | transfer |period, | transfer |period,
time, days time, days time, days time, days
Depart days days days days
Tethys | ---- | ---- | 1.15 [6.09 | 1.56 |3.25 | 3.1 |2.15
Dione 1.15 6.09 -—- ---- 1.80 6.96 4.23 3.31
Rhea 1.56 3.25 1.80 6.96 - ---- 4.84 6.32
Titan 3.91 2.15 4,23 3.31 4.84 6.32 | ---- | ----
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TABLE IX. - INTERLUNAR MISSIONS AT URANUS

Hohmann transfers; match moon's velocity only.

(a) Impulsive velocity increments required

Arrive| Ariel | Umbriel | Titania | Oberon
Depart Impulsive velocity increment, km/sec
Ariel  [------ 0.8347 | 1.7869 |2.1500
Umbriel [0.8347 | ------ 1.0062 | 1.4139
Titania 1.7869 1.0062 | ------ 0.4401
Oberon |[2.1500 1.4139 [ 0.4401 | ~~~---
(b) Time required
Arrive Ariel Umbriel Titania Oberon
Hohmann| Synodic { Hohmann | Synodic | Hohmann | Synodic | Hohmann | Synodic
transfer | period, | transfer |period, | transfer |period, | transfer |period,
time, days time, days time, days time, days
Depart days days days days
Xriel ———— -—-- 1. 66 6. 47 2. 67 3.57 3.54 3.16
Umbriel | 1.66 6.47 -——- -—— 3.17 7.96 4.08 6.16
Titania 2,67 3.57 3.117 7.96 N B 5.40 27.24
Oberon 3.54 3.16 4. 08 6.16 5.40 27.24 e T
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TABLE X. - SUMMARY FOR SATURN FOUR-MOON MISSION FOLLOW-

ING PATH B FROM A 50-DAY ELLIPTICAL PARKING ORBIT

Maximum
travel
time,
days

b
Impulsive velocity increment, } AV, km/sec 4.39 69.4
Impulsive velocity increment forastart of Hohmann 1.03 33.7
trajectory to Titan, Av,, km/sec
Impulsive velocity increment at arrival at first 0. 60
moon, AV, km/sec
Impulsive velocity increment, AV, km/sec:
Titan to Rhea 2.30 11.2
Rhea to Dione 1.13 8.8
Dione to Tethys 0.98 7.2
aImpulsive velocity increment at departure 4.06
from Tethys, AV, km/sec
aImpulsive velocity increment for start of 1.82
Hohmann trajectory for return to parking
orbit, AV, km/sec b
3mpulsive velocity increment, 3, AV, km/sec 4.39 _Eg‘é
: 20.70 226.4

4Return to parking orbit,
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TABLE XI. - TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

Tv?

43,197
41.18%
39.377
37.714
3u.lb4
34,6176
33.217¢
31.94¢
30.h94
27.51«

35,511
34,322
33,0201
32.12¢0
31.79¢
3%.18R
29.117
28.182
21.2417
20.44"

31.367
3N.56%
293¢
274263
28.13C
27500
20..49¢
26,197
25.51C
244,854

24.274
27.731
27.217
26.R9:2
26.17¢
254661
25.116
24.5%4
24,012
23.5612

2547321
29455¢
25.13+
24,831
244,401
24,784
23449
23.296
22,90 ¢
22 004

nve

PARKING ORBIT TO 1.1 JUPITER RADII CIRCULAR PARKING ORBIT

VINF2

61.013
SH.24)
29.642
53.281
50.97%
40,738
46,557
G4 430
42.368
4Ce 305

57,910
484109
btral 3]
44,725
41,030
41l43al
319,.61/6
3r.021
2387
34,792

43,485
42,157
404400
39.581
3n.l0h
3649175
35,650
34.317
32.919
3leen2

33.105
37.207
Ielbh
36,272
34,217
33.251
32.194
31.11¢6
30,017
24,910

331,801
33,0490
37.340
31.606
3,47
in.Nan
29.2u0
FATEVE]
21,424
25434

VINFZ

PHIZ

-2.915
—0.290
N.506
1.432
24453
3.540
bebb T
5.818
6.984
3104

N.967
1.610
2.004
3.312
44319
5. 344
64495
7.6641
3.452)
10,029

7.334
2.818
3,476
4.212
5. 150
hallH
Tee3ld
R.3%6
.52}
10.735

3.829
4,145
4,655
5.327
Aol 3t
r.050
4.056
9,13
10,280
11.489

5.4¢9
>.607
5.960
o500
7.1%4
.02
1,956
U.')r{H
11.102
12.297

PHI?

P R R R R R I O R A A N I I I O N N U R I N O R N L

ALPHA?2

17.052
717.093
17.28%
717.590
[1.952
13.336
78.710
79.057
79.361
19.620

716.281
lo.350
{64542
16.811
17.121
11.439
11.744
18.029
78,2060
13,464

I5.446
15.386
. 466
7194642
75.815
16,134
164393
6.639
76.854
77.042

T4ob30
74,399
T4.365
74,0640
74,598
14,793
75.002
794209
75.398
754504

73.716
73.386
T3.234
13.212
f3.284
73.413
73,970
73,733
713.833
74.031

ALPHA?

VELZ2

62.5917
59, 749
57.079
54.538
52.015
49.671
47.318
45,024
42.789
490.621

51.472
49.570
47.708
45,360
44.016
42.1174
40,341
33.522
36.725
34,967

44,8489
43.516
424139
40.743
39.314
37.864
36.387
34,893
33.400
31.911

39,520
38.529
37.513
364455
35.35u
34,197
33.000
31.17174
310.521
29.25%

35.3%¢4
34.346
33.601
32.891
31.949
31.034
30.07¢2
29.057
28.910
2he925

VEL2

BETA

92.897
102.757
112.617
122.4177
132.337
147,197
152.057
161.917
171.777
181.637

99.905
109.765
113.62%
129.485
139.345
149.20%
159.065
168.925
1758.78%
188.645%

97.054
106.914
116.774
1264634
136,494
146,354
156.214
166.074
175.134
185.794

94.202
104,062
113.92¢
123.782
133.642
143.50¢
153. 362
163,222
173.082
182,942

91. 359
1n1.219
111.070
129,930
130,790
1434 65U
150.5195
160.37G
172.230
180.090

BETA

ECCE

5.026
4,563
4,100
3.670
3.264
2.897
2.572
2.290
2.051
1.849

3.586
3.314
3.037
2.766
2.509
2.274
2.062
1.876
1.715
1.577

2.888
2.1730
2.55%
2.375
2.196
2.025
1.866
1.722
1.594
1.482

24375

. 288
2. 141
2.063
1.939
l.8l6
1.697
1.547
1.485
1.394

1.989
1.946
1.885
1,809
1.726
1.639
1.551
1.4606
1.387
1.314

ECCE

RMID

0.997
0.978
0.944
0.898
0.846
0.790
0.734
0.678
0.625
0.574

0.993
0.969
0.933
n.888
0.838
0.785
0.732
0.673
Ne628
0.589

1.000
0.987
0.961
0.924
0.480
0.4831
0.781
0.730
0.679
0.630

1.358
1.998
0.981
0.953
0.916
0.873
0.826
0.777
0.728
N.67R

l.4l4
1.344
0.995
0.976
0.946
0.%09
0.866
N.A20
0,773
0,724

RMIN

VELL

734145
70.723
68,482
66.380
64,371
62.442
60.587
58.813
$7.120
55.515

63,884
624262
60.892
59. 455
58.C45
56.¢61
55.310
53.998
52. 731
51.522

58.710
57.¢€67
56.635
55, €04
54,569
53.531
52.436
5l.472
50,472
49,499

54.715
54.C03
53,283
52.544
51.783
51.C03
50.:208
49,411
48. €14
47.830

51.581
51l. 103
50. 605
50.C77
49,523
48,941
48,334
47,109
47.079
46,441

VEL1

ALPHAL

~3.890
-10.945
-17.407
-23.273
-28.535
-33.203
-37.301
40,876
-43.983
~46.690

-6.183
-12.591
~-18.431
-23.705
-28.428
-32.625
-36.335
-39.608
-42.499
-45.080

-1.507

-7.885
-13.722
-19.029
-23.820
-28.119
-31.961
-35.388
-38.460
-41.224

3,051
-3.315
-9.168

-l4.518
-19.383
-23.784
-27.752
-31.332
-34.564
-37.502

T7.468
1.103
—4.175
-10.172
~-15.114
-19.617
-23.711
-27.421
-30.819
-33.913

ALPHAL

PHI1

263.448
2%1.298
24C.064
229.957
221,054
2134319
2C6.648
2C0.903
165.942
191.625

258,474
24€.382
235,488
225,902
217.594
210,439
204,284
198.967
194,341
190.271

266.944
253.869
241.982
231.504
2224431
214.658
207.988
202.246
197.257
162.882

-83.320
262,631
246,604
238,019
227.987
219.410
212.095
2C5.82¢
2C0.412
165.682

-72.58¢
-87.359
258.47¢€
245.625
224,405
2¢4.823
2164694
2(9.781
203,845
168.702

PHI1

VINF1

43,491
41.878
41.053
40,766
40.777
40.920
41.080
41,200
41.253
41,241

34,437
33.934
33.9179
34,350
34.874
35.432
35.953
36.402
36.770
37.076

28.961
28.473
28.600
29.126
29.862
30,672
31l.469
32.205
32.871
33,462

25.037
24.344
24.359
24.870
25.617
26.622
27.597
28.545
29.428
30.244

22.4€0
21.346
21.084
21.430
22.185
23.166
24,239
25.320
264370
27.355

VINF1

DVl

37.239
35.674
34,875
34,597
34.609
34,747
34,901
35.018
35.069
35.058

28.510
28.030
28.073
28.427
28.928
29.462
29.961
30.391
30.745
31.039

23.321
22.864
22.983
23.477
24.169
24.932
25.687
26.384
27.018
27.580

19.673
19.037
19.051
19.520
20.263
21.138
22.045
22.931
23.760
24.529

17.269
16.321
16.087
16.397
17.075
17.962
18.941
19.933
20.905
21.820

DVl



8¢

ECATE

175
223

T1IMF

260,17
21940
2:N.0
27199
3.0.7
310.0
3720.0
352.0
340,17
3:0.0

GV SuM

Is.4l
31.5%
37.37
31.62
3815
3.0
19,57
h)e32
41.03
41,71

X ox K K % X R A X K K K X ¥

Cv?2

23.364
23.614
23.361
23.09¢
22.821
22.53¢
2ea241
21.33¢
21.627
21.317

VINE 2

294567
29.022
28,4062
27.947
271.741
26.5174
25.367
494121
244340
23.552

PHT2

1.222
1.406
7.798
e384
9.096
9.953
10,925
12.001
13.174
l4.443

# ®© ® 6 8 0 6 % 0 & 8 X ¥ O

ALPHAZ

72,347
12.073
711,949
(1.934
71.990
12.091
72.210
72.331
72,442
12.532

VEL2

30.742
30.248
29.658
29.9095
28,284
27.507
26.6173
25.790
24.8617
23.911

BETA

93,359
108.219
113.079
127.933
137.739
147.659
157.519
167.373
177.239
187.099

ECCE

1.680
1.648
1.603
1.548
1.487
1.423
1.360
1.298
1.240
1.188

RMID

1.403
1.000
0.991
0.970
0.939
0.902
0.860
0.814
0.767
0.719

VEL1

48.779
48, 444
48,077
47.€77
47,242
4641781
464296
45.793
45.¢79
44,761

ALPHAL

5.359
-0.548
-6.002

-11.018
~-15%.615
-19.825
-23.676
-27.205
~30.452
-33.460

PHI1

-T7€.37¢€
2€8.578
2544432
241,848
221.046
221.906
214.188
2C7.62¢
201.9181
197.059

VINF1

19.340
18.€677
18.731
19.313
20.226
21.318
22.475
23,629
24,747
25.815

bvl

14.544
13.967
14.014
14.521
15.325
16.296
17.336
18.384
19.407
204390




ECATE

15¢
166

cz2

11¢

c4E
15¢C

—n
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3.

ECATE

TTIME

26C.(
27C.C
280.¢
2604 ¢
3CC.¢C
21C.¢C
320.C
220.¢
240.(
28C.C

TTIME

Cv SULM

4C.51
37.91
2¢.C¢
24.6¢€
34,52
4.2
35.0¢
25.71
26457
37442

i€l €
24.5¢€
22,16
32.42
32.3C
22. €1
23,22
24,03
24.51
25,832

IE.1€
23.18
22.C¢
30.59
20.5:
2C.6C
21.C¢
31.7¢
22.¢8
23.6C

3€. 18
23.57
2l.E8
30.13
29424
29.11
25.3¢
2G.52
3C.72
21.€5

33.74
3l.48
2541
28. ¢4
28.C¢
2805
c8.43
29.10
29.5¢
3C.54

Cv sL¥

TABLE XI.
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Dv2

22.544
22.74C
224556
22.38C
22.2C1
22.Cl4
21. El4
21.602
214371
21.143

21.€52
21.518
Zl.363
214265
21.122
20,587
20.831
20.661
20.481
20.292

20.17173
20. 674
20.5¢€3
20.452
2C.358
2C. 266
2C.1¢€2
20.057
16.621
19,775

20.C77
19.996
16.52¢8
16. 863
16.157
19. 124
16.€42
19.550
19.448
19.337

15.451
19.367
15.349
19.302
19.251
19.192
19.125
16.C4S
18. 664
18.872

Dv2

PARKING ORBIT TO 1.1 JUPITER RADII CIRCULAR PARKING ORBIT

VINF2

27.52C
27.04¢
2€.61t
2€.20C
25.71C
25.314
24.82C
24.285
23.7C¢
22.092

24.41z
24,072
23.74¢
23.415
23.C63
22.615
22.251
21.783
21.215
2C.73C

22.C54
21.817
21.563
21.307
21.C3¢€
20.741
20.4C7
2C.035
16.622
16.171

2C.C54
16.851
16,642
1S.445
15.238
16.C11
18.752
18.451
18.123
17.754

18.134
17.954
17.795
17.63¢
17.4¢3
17.2¢4
17.032
16.7¢€6
lé.464
16.121

VINF2

PHI2

9.689
9.187
84654
8.974
G.221
5.669
1€.292
11.Cé68
11.979
13.012

11.27¢C
1C. 846
10.690
1¢.782
11.C94
11.605
12.287
13.127
14.108
15.220

13.644
12.995
12.632
12.539
12.687
13.058
13.62¢
14.371
15.279
1€.339

1€.24€
15.370
14,787
14,489
14.459
14.673
15.110
15.749
1€.572
17.565

17,687
17.170
16.654
164426
1€.466
16.755
17,270
17.993
18.909
20.009

Frl12
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ALPHAZ2

72.756
71.888
71.283
70.394
70.672
70.574
70.564
70.607
70.680
7C.761

70.921
70.178
65.669
69.344
69.163
69.081
69.068
69.092
69.132
69.172

69.941
69.035
68.387
67.946
67.668
67.508
67.428
67.400
67.396
67.398

68.937
67.855
67.060
66.4538
66.120
65.876
65.729
65.643
65,592
65.555

66,633
65.684
64.995
64.512
64.184
63.966
63.823
63.724
63.645
63.567

ALPhHA2

VEL 2

28.404
28.093
274762
27.388
264957
264460
25.896
25.261
24.576
23.830

254332
254131
24 .886
24.582
24.216
23.779
23.278
22.709
22.082
21.401

22.851
22766
22.632
22.441
22.189
21.868
21.4717
21.023
20.503
19.927

20 .672
20.665
20.623
20.529
20374
20.151
19.859
19.500
19.075
18.592

18.789
18 .824
18.812
18.740
18.604
18.2398
18.123
17.784
17.382
16.923

VEL2

EETA

7€.360

86.220

96.080
105.940
115.800
125.€60C
135.52C
145.38C
155.240
16£.100

82.941

93.801
102.€61
113.521
122.281
132.241
142,101
152.961
162.821
172.681

81.090

90.950
100.810
11C.€70
12€.530
130.390
140.250
15C.110
159.97C
165.829

7€.238

88.098

97.95¢
107.818
117.€78
127.538
137.398
147.258
157.118
16€.978

8C.24¢

95.10¢
104.96¢
114.826
124.686
134,546
144.406
154,266
164.12¢
172.98¢

BETA

ECCE

lo4€z
l.41¢
1.47¢
l.4¢€1
1.435
1.4CC
1.3¢¢
1.212
l.2¢€58

la2l¢

1.3(C¢
1.31¢8
1.211
1.2¢7
lazi¢
l.24¢8
1.21¢
l.182
l.14¢
1.111

1.171
l.18¢
1.1¢€
l.1¢€2
1.111
l.124
1.132
l.1CE
1.C€2
l.CEE

1.C138
l1.Ce1
1.C0SC
1.C€9
l.Ct4
1.074
1.C€C
1.C42
1.Cz¢
1.0C5

1.C1Z
1.C14
1.C1¢
1.012
1.0C¢
C.SSE
C.G8¢
C.S74
C.6€C
C.54¢

ECCE

RMID
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1.27C
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C.52C
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-
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1.€17

ceee

1.49C
1.422
(.555
(.5€8
C.S¢T
€.527
C.5Cz

1.€71
1.€11
1.847
1.4¢€C
la412
C.SS1
C.SE2
(.5%6
C.CzE
C.ES1

RMID

VEL1

4%.314
47.128
4¢€.932
4€.711
4€.4€C
4€.172
4£.852
4¢.5CC
45.12¢
44,718

48830
45,425
4%426C
45.123
444G2¢
44,661
44.42€
44,131
43,811
42,472

44,2C7
44,160
444061
42,993
43,868
42,704
42.51C
43,287
42.037
42,766

4Z.11¢
42,11¢
43.CS¢
42,050
4Z.57¢
4z.871
42.134
424568
42.37¢€
42.1€6C

424241
42,262
4z.25¢
42.22¢
42.166
42,075
41.65¢
41.81C
41.641
41.451

VEL1

ALPHAL

22.1617
15.391
9.035
3,121
-2.362
~7.43C
-12.1C0
-16.397
-20.351
~-23.%54

1€.899
12.555
6.€31
1.12¢C
-3.998
-8.733
-13.116
—-17.165
-20.615
—-24.368

22. €81
164325
10.371
4.812
-C.372
-5.192
~9.668
-13.827
-17.692
-21.265¢

2€.3C1
19,941
13,961
8.354
3.110
-1.78¢
—-€.350
-10.606
-14.578
-18.296

23.4C7
17.405
11.757
64457
1.490
-3.156
-7.503
-11.573
-15.394
~-18.993

ALPHAL

- Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

PHIL

-38.144
-51.398
-66,032
-8l.427
263.439
249.555
237.460
227.218
218.617
211.364

-42.068
=55, 872
-71.033
-86.709
258.241
244,773
233.243
223.582
215.497
208.672

-32.878
~45.450
-59.732
-15.302
268.843
2534959
2404890
229.848
2204655
212,971

-24,640
~-36.195
-49.214
-63.997
-719.940
264,168
249.588
237.014
2264505
217.780

~28.2C3
—39,868
-53.416
~68.714
-84.939
259.285
245,145
233.144
2234191
214.938

PHIL

VIM1

22.728
20.048
18.144
17.062
16.760
17.092
17.869
18.911
20.082
21.296

19.868
17.599
16.090
15.370
15.368
15.921
16.847
17.980
19.210
20.467

20.297
17.694
15.748
14.544
14.097
14.312
15.019
16 .044
17.240
18.514

21.070
18.221
15.917
14.267
13.348
13.148
13.553
14.391
15.496
16.746

19.C45
16,471
14.447
13,080
12.43C
12.458
13.034
13.985
15.161
16.457

VIAFL

Cvl

17.565
15.168
13.505
12.580
12.324
12.606
13.269
14.170
15.198
16,276

15.009
13.038
11.763
11.166
11.165
11.622
12,398
13.364
14.431
15.538

15.388
13.119
11.478
10.494
10.136
10.307
10.879
11.724
12.731
13.825

16.074
13.571
11.618
10.272

9.544

9.388

9.705
10.371
11.270
12.313

14.287
12.081
10.416
9.336
3.837
B.859
9.300
10.046
10.996
12.069

ovi
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ECATE

tay
PN
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LAY
LA

N
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ELATE

TTIME

380.¢
290.¢
4CC.(
41C.¢C
42C.C
42C. ¢
44C.(
450.C
4€0.(
47C.(C

41C.C
4z0.C
42C.(
440.C
48Q.C
460.C
47C.C
4€C.C
46C.C
£CC. ¢

42C.C
440.C
450.C
4¢€Ca.C
471C.C
480.C
45C.(
5C0.C
510.¢(
520.C

4€6C.(C
470.¢
4EC.(
460.(
SCC.(
510.¢
52C.(
530.¢C
54C.C
SEC.(

4€C.(
46C. (C
5CC. ¢
510.¢
520.¢C
53C.C
£4C.C
5€0.¢
5€C.(
57C. ¢

TTIME

LV SLM

34.19
3l. 14
2G.17¢
2834
27.417
27.14
27.27
27.7¢
28.52
29.44

22.28
3C.CE
28.3¢E
27.20
Z€.51
€42
€. 11
27.21
28.14
29.12

22.62
30.59
28.¢€1
¢Te.22
2643C
25.8¢E
25.61
2€.212
Z1.C2

27,632

Zlecl
25.117
27.5¢
2€.2S
25.56
25.31
25.5¢
26.1C
Z2€.EC
21.8¢

32.C¢
29.81
27.6%
26.51
2%.54
25.0%5
25.C1
25.3¢
2€.C1
2€.ES

Cv SLM
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bve

16.Cl12
1E8.5¢€5
1€.527
18.863
18.856
18.815
1€.7€1
184711
le. 641
18.576

lE. €14
18.582
18.554
18.528
1£.498
18.4¢€4
18.424
1€.316
18.322
18.2¢1

18.32S
18.298
18.275
1€8.254
18.233
18.208
18.17S
18. 144
18.1C3
18.C57

18.C¢6
18.044
18.C2¢
18.010
17.5852
17.671
17.546
17.515
17.6€C
17.£40

17.£78
17.854
17.837
17.823
17.81¢
17.794
17.776
17.753
17.727
17.697

Dv2

VINF2

16.634
16.467
16.33C
16.204
16.071
154516
15.74Q
15.53C
15.28¢
15.009

1€.156
15.032
l4.924
14.816%
14.703
14.5¢€6
14.402
14.208
13.983
13.72€

14.C12
13.882
13.784
13.696
13.6C5
13.5CC
13.372
13.22C
13.036
12.830

12.872
12.77¢C
12,685
12.613
12.533
12.435
12.31¢
12.172
12.002
11.809

11.591
11.877
11.754
11.725
11.657
11.58¢C
11.488
11.375
11.241
11.083

VINF2

PHI2

2C.862
16.803
19.055
18.612
18.461
18.583
18.956
19.562
2C.384
21.412

22,1702
21.709
21.036
20.676
20.612
2C. 825
21.296
22.009
22.950
24.113

25.880
24.638
23.718
23.130
22.862
22.896
23.214
23.799
24.637
25.719

27.842
26.674
25.846
25.356
25.187
25.332
25.771
26.488
27.473
28.721

31.336
29.912
28.831
28.102
27.121
27.675
27.948
28.527
26.392
30.548

PHI2

.“&'.*"““&"..&&6"*‘ﬁ&*‘G.‘i&".&l&...i#’&&‘&&&&.*l&*‘.&b&

ALPHA2

65.365
64.251
63.428
62.836
62.420
62.132
61.931
61.784
61.663
61.547

62.754
61.790
61.085
60.579
60.219
59.960
59.765
59.604
59.451
59.288

61.183
60.070
59.252
584655
58.223
57.907
57.665
57.464
57.276
57.080

584266
57.326
56.636
56.132
55.764
55.479
55.241
55.021
54.794
54.539

564359
55.298
54.519
53.947
53.524
53.197
52.926
52.677
52.428
52.145

ALFHA2

VEL2

17.100
17.201
17.259
17.260
17.198
17.069
16.871
16.607
16.280
15.893

15.730
15.848
1€.914
15.918
15.856
15.727
15.532
15.272
14.951
14.574

14.389
14.560
14.684
14.748
14.747
14.68C
14.546
14.348
14.088
13.770

13.384
13.557
13.673
13,727
13.718
13.642
13.500
13.296
13.034
12.715

12.302
12.522
12.688
12.793
12.833
12.808
12.719
12.567
12.357
12.089

VELZ

BET A

82.395

92.25%
10Z2.11¢
111.975
121.835
131,695
141.555
151.415
161.275
171.135

89.403

99.263
109.123
118.983
128.842
138.703
1484563
158.423
168.283
178.142

8€.552

96.412
10€.272
116.132
125.992
135.852
145.712
155.572
165.432
1754292

92.£60
103.420
112.280
122.14C
132,000
142.86C
152.720
162.580
172.440
182.300

90.708
100.568
110.428
120.288
130.148
140.008
149 .8¢€8
159,728
169.588
179.448

EETA
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RMIC

1.724
1.€€5
1.6C2
1.62¢
1.47C
1.CCC
C.554
C.G1¢
C.S5C
C.5117

1.71¢
la€EE
1.5¢4
1.521
1.45¢€
.56
C.SES
C.G€%
C.G54C
C.SCS

1.7171

1.€5¢
1.583
1.51¢
1.44¢
€.6917
C.SEZ
C.SEC
C.52¢

1.7¢¢€
l«7C4
1.62¢
1.671
1.8C1
1.CCC
C.592
C.517¢
CaS4c
C.S1¢

1.€1¢
1.75€
1.€64
1.€27

L3

1.48¢
C.SS¢
0.581
(.56¢
C.527

RMID

VEL1

41.524
41.56¢€
41.59C
41.590
41.5€4
41.511
41.43¢C
41.322
4l.162
41.042

4(.975
41.024
41.08C
41.051
41.027
4C.978
4(.903
4C.8C5
4C.68¢
4(.549

4C.483
4C.544
4C.586
4C.612
4(.612
4C.587
4C.536
4Ce465
4C.3717
4C.267

4C.131
4C.195
4C.234
4C.253
4(.25C
4. 223
4Cal7€
4C.108
4C.021
3%.916

2¢.78S
3¢.858
3¢.51C
3%.943
23¢.95¢
3%.945
1¢€.920
3%.872
36.80¢
3%.724

VEL1

ALPHAL

26,734
20.713
15.030
S.679
4,650
-0.072
-4,504
—8.666
-12.583
-16.282

23.864
18.181
12.785
1.698
2.907
-1.602
—5. 849
-5, 855
-13.646
-17.248

2€.951
21.219
15.782
10. 643
5.760
1. 209
-3.116
-7.205
-11.C82
-14.771

244147
18.678
13,493
8.584
3.536
—0.462
-4.628
-8.584
-12.355
-15.G¢4

26.518
21.478
16.251
11.290
6.585
2.122
-2.115
-6.146
-9,995
~13.680

ALPHAL

*illi*****.******’***Q****{Q***i*.l&f}****i*l**l**»*{**i}*i

PHI1

~21.385
-31.783
~-43,949
-58.086
-73.879
269,745
2544246
240,669
229.300
219.914

-24.877
-35.724
~48.484
~63.254
=79.478
264.156
249,108
236.200
225.500
216.682

-18.987
=28.674
-40.079
-53.519
-68.931
-85.469
258.373
243.939
231.7717
221.761

-22.659
-32.839
-44.896
-59.083
-75.103
268,224
2524490
238.808
227.438
218,102

=17.495
~26.638
-37.421
=50.244
-65.214
-81.710
261.717
2464617
233.777
223,214

PHI1

VINFL

20.061
17.294
14.980
13.228
12.135
11.741
11.982
12.711
13.762
15.002

18.296
15.767
13.705
12.219
11.396
11.25¢C
11.689
12.555
13,695
14,992

194407
16.725
14.427
12.615
11.396
10.842
10.934
11.554
12.543
13.763

17.792
15.320
13.252
11.693
10.746
10.457
10.774
11.5%9
12.660
13,952

18.925
16326
14.063
12.228
10.930
10.258
10.229
10.756
11.692
12.891

VINFL

DVl

15.179
12.777
10.848
9.450
8.614
8.320
8.500
9.051
9.870
10.865

13.636
11.494
9.825
8.677
8,067
T.961
8.282
8.932
9.816
10.857

14.604
12.295
10.400
8.978
8.067
T.667
T.732
8.182
8.923
9.870

13.203
11.126
9,469
8.285
7.598
7.395
T.618
8.186
9.012
10.020

14.183
11.960
10.108
8.684
7.730
T.256
T7.236
T.606
8.284
9.190

Dv1
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ECATE

44
4

w o~
N -
oo

U Y

[N

ISEY

ECITE

TTIME

5€0.¢
51C.¢C
520.¢
€2C. ¢
£40.C
SEC.C
560.(
S0 C
S5EC.C
56C.¢C

£2C. ¢
54C.(C
55C.(
5€0.¢
570.C
5€0a(
56G0.C
€CC.C
610.C
€2CaC

SEC.(
5€0.C
57C. ¢
5€0.C
56C.(
ECOLC
61C.¢C
62zC.(
63C.C
€4C. ¢

SEC.C
55C. ¢
€CC.(
61C.C
6:C.C
620.C
€4C . ¢
€5C.C
£€C.(
67C. ¢

€CC.C
61C.C
62C.(
€2C.C
€4C.C
€5C.(
E€C.(
617C.C
6EG.(
€SC.(

TTINE

Cv SLM

22.52
20.51
28454
26.5C
25.€65
24.54
24.6€¢
24.€C
2528
2604

Il.41
29.24
27.43
2€.C1
é5.C02
24.5C
24441
24.11
2fa32

2€.1E

2z.3C
20.02
cR.C%
26.4¢
28.2¢
24.5C
24.1¢
24,28
24412
25.4¢€

iC.8¢
28.176§
c1.02
25.€3
24465
Z4.11
22.5S
24.26
24.8%
25.1C

1.1
2G.58
Z1.€E
Z€.12
24.54
24.1¢8
z3.8¢
23.62
24.3¢
Zf.CE

Cv SLM

TABLE XI

LR IR L 0 IR R IR IR R I I 2 2 K LR 25 NE R CIE-IR R RE NE R N AR RPN BN BRI AR IR B IERE SRR N N BTN A IR I N AN 1

Dv2

17,125
17.666
17.681
17.€¢€8
17. €56
17.¢€45
17.631
11.€15
17.5%5
11.572

17.573
17.553
17.539
17.528
17.51¢
17.5C¢8
17.456
17.48€1
17.4¢4
17.444

17.472
17.446
17.432
17.421
17.412
17.403
17.364
17.383
17.37¢C
17.356

17.3¢5
17.34¢
17.232
17.323
17.315
17.307
17.266
17.25C
17.2179
17.2¢6

17.2¢S
17.217
17.2¢1
17.249
17.241
17.234
17.227
17.22C
17.212
17.2C3

bvz

PARKING ORBIT TO 1.1 JUPITER RADII CIRCULAR PARKING ORBIT

VINF2

11.23C
11.065
11.001
1¢.93¢C
1C0.866
1¢.807
10.734
1C.646
1€.53¢
10.412

1C.418
10.306
1€.22¢
1C.164
1C.1G9
1C.C46
5.980
6.896
$.795
S.676

S.845
9.705
9.6C7
S.536S
S.4€3
S.431
$.374
9.308
5.226
S.137

5.167
S.C75
£.66¢C
g.928
8.87¢
8.821
€.172
8.711
8.63¢
£.557

€.776
8.625
€.51¢
8.442
8.384
£8.337
8.261
€.241
€.1€¢
€.122

VINF2

FHI2

35.112
33.441
32.103
31.123
30.507
30.250
30.337
30.756
31.493
32.541

37.259
35.665
34.426
33,566
33.07s
32.961
33.200
33.785
34.704
35.954

41.330
39.511
38.C29
36.905
3¢.176
35,835
35.875
3¢€.286
37.058
38.184

43,611
41.891
40.528
39,545
38.969
38.793
39.011
39.616
4C.589
41.956

47.937
46,009
44.41C
43.188
42.372
41.960
41.969
424387
43,207
444424

FRI2

LR B K K 2R K B BN KN BE SRR NE B R R R N R 2 IR R SRR P NPT W R N IR B N R R N S S iy

ALFFA2

54.335
53.155
52.288
51.654
51.184
50.824
50.526
50.255
49.979
49.672

50.876
49,932
49.241
48.733
48.347
48.031
47.744
47.454
47.132
46.755

48,459
47.434
46.693
46.163
45.760
45.435
45.143
44,847
44,518
44,129

44,789
44,017
43,463
43,060
42,736
42.449
42.158
41.831
4).441
40.962

41.973
41.186
40,635
40.237
39.926
39.663
39.389
39,075
38.694
38.217

ALPHA2

VELZ

11.307
11.569
11.779
11.931
12.019
12.043
12.002
11.898
11.735
11.513

10.688
10.941
11.135
11.268
11.336
11.341
11.283
ll.164
10.987
10.756

9.877
10.166
10.39¢9
10.574
10.684
10.731
10.716
10.639
10.504
10.314

94452
9.723
9.933
10.083
10.169
10.193
10.157
10.062
9.911
9.707

€.791
9.097
9.344
9.529
9.651
9.713
9.714
9.656
9.543
3.376

VELZ

BETA

87.857

97.7117
107,577
117.437
127.297
137.157
147.017
15€.877
166.7317
L7€.5617

94.865
104.725
114.585
1244445
134.305
144.165
154.025
162.885
172.745
183.605

92.014
101.874
111.734
121.594
131.454
141.314
151.174
161.034
170.894
180.754

9%.022
108 .882
118.74z
128.602
138.462
148,322
158.182
168.042
177.902
187.762

96.17C
106.030
11£.89C
125.750
135.€1C
145.47C
155.33C
165.190
175.05¢C
184.910

EETA

ECCE

C.E2¢5
C.811
C.759
C.751
C.7€5
Co781
c.7178
Ca77¢
C.776
C.17¢

C.EC:
C.785
C.778
C.71C
C.7€5
C.7€1
C.75%
C.15¢
C.756
C.7¢1

(LECC
c.782
C.71C
C.7€6C
(.752
C.748
C.74¢

[ O T O T T N

RMIC

1.8€9
1.811
1.74¢
1.€€1
1.612
1.541
1.4€¢8
Ce65¢
C.58C
C.GE¢

s & 5 & % s 3 8 » a
DDA DDA ol (D Mm
BB AR BRI OM™
(SN NaWCWREL SPUNT SN NY

L W W W o W WP Sy PRI S

M A LG = MU R DR
AVAY aa DOV )

RMID

VEL1

3G6.493
26.5€9
54631
36,67¢
36,702
35,71C
3<.691
35.66¢€
3646117
36,5582

3<.32C
36,350
3,444
36.482
26,501
36.502
3%.4¢€¢€
3%.452
364402
364339

3¢.1(7
36,181
3¢.243
3¢,286
36.316
26,332
216,328
35.3C7
3¢.271
3%.22¢C

3¢.002
35.069
3¢.122
3¢.160
36.182
3¢.188
3¢,179
26,154
3<.11¢
23%.0¢€5

28.841
3¢.918
3E.57¢
3¢.021
3%5.051
2<.06¢
26.06¢
3%.052
3¢.024
2€.984

VEL]

ALPHAL

29.716
24.150
18.927
13.919
9.159
44634
0.331
—=3.770
-7.687
=11.443

264824
21.525
16.476
11,665
T7.084
2.716
—leus6
~5.43C
~%.254
~12.941

25.378
24,053
18.967
14.109
Sa476
5.053
0.827
-3.219
-7.106
-10.855

264513
21.392
16. 495
11.813
1.337
3.055
-1.050
-4.557
-8.805
~12.498

28.911
23.756
18.824
14.100
9.576
5.239
1.C79
~2.524
-6.7818
-10.536

ALPHA1

E R 2 B R K R B0 B R SL 2F BK R IR BE BE 3 F IE B AL BE N BE N IR I R IR K SE K N SN SR N K N 3K 3N BE N R B R OF R B BR N B NE O NE O Y

. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

PHIL

-13.026
-21.307
-30.981
~42.485
~56.162
-71.890
—88.678
255.113
240,825
228.903

-16.688
=25.431
~-35,754
-48.057
~62.618
-79.053
2644135
248.555
235.208
224.208

~12. 657
~20.620
-29.925
-41.029
=54.313
~69.786
—-86.598
256.886
242.161
229,825

-16.419
~24.875
-34.873
-46.880
~61.171
~17.425
265.631
2494732
236.023
224.711

-12.710
-20.458
-29. 521
—40.348
-53.366
—684665
-85.474
257.822
242,813
230,204

FHIL

VINF1

20.094
17.404
14,993
12.942
11.349
10.321

9.929
10.151
10.870
11.938

18.523
16,003
13.784
11.953
10.614

9.867

9.754
10.212
11.105
12.290

15.662
17.063
14,717
12.696
11.096
10.026

9.570

9.728
10.403
11.449

18.151
15.707
13.540
11.728
10.377

9.593

9.430

9.845
10.714
11.896

19.252
16.735
14.452
12.473
10.887

9.805

9.319

9.444
10.096
11.137

VINFL

Cvl

15.208
12.87
10.858
9.229
8.032
T.300
7.030
T.182
T.687
8.467

13.833
11.690
9.887
8,478
T7.505
6.988
6.912
T.224
7.855
8.731

14.828
12.581
10.634
9.040
T.849
T.097
6.788
6.894
T.357
8.106

13.511
11.445
3.694
8.311
7.339
6.803
64695
64973
T.576
B4435

14.468
12.304
10.420
8.870
T.699
6.946
6.621
6.704
Telts
7.878
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ECATE

A

[N

[T

TTIME

Cv Su¥

22.6¢
2C.42
28.40
z¢.170
25424
24438
23,82
23.11
23.91%
2445¢

P I AR I AR

Dv2

17.245
17.222
17.203
17.186
17.18C
17.173
17.1¢6
17.161
17.155
17.148

VINFZ

8.44C
§.255
£.120
€.025
1.656
7.503
7.85¢8
1.817
?1.772
1.725

PHI2

52.433
5C. 345
48.537
47.080
46.020
454381
45.172
45.378
46,016
47.073

PR IE ISR SR PR N BRI AR

ALPHA2

38.971
38.191
37.663
37.296
37.020
36.780
36.532
36.253
35.892
35.430

VEL2

8.182
8.520
8.800
S.019
9.17¢
9.272
9.3207
9.285
9.207
9.076

BETA

93.319
102,179
112.039
122.89S
132,759
142.€16
152.479
162.335%
172,199
182,059

ECCE

C.7¢€¢
C.26¢
C.74€
C.12¢
C.7z¢
C.718
Co714
C.712
C.714
C.71¢

RMID

Z.0CS
1aS4¢
1.879
1.€1C
10.7%€
lacez
la5E7
l.ccc
C.S62
[P ]

VEL1

2E.T714
3t.787
3£.849
2€.90C
3€.93¢
3€.959
2£.967
2€.6€2
18.94¢
3£.913

ALPHAL

31.250
26.C72
21.103
1€.337
11.768

7.384

3.173
~C.885
-4.802
- 8,601

PHIL

-9.406
-16.563
-24.837
-34.637
—46.431
=60.544
-76.719
2664251
250416)
236.235

VINFL

20.358
17.785
15.413
13.299
11.521
10.182

9389

9.207

9.607
10,471

ov1

15.441
13.197
11.202
9.506
8.159
T.204
6,667
6.548
6.813
7.405




ECATE

£6t
156

tzz

1715

€47
15¢C

€le
128

S

ECATE

TTIME

€€éCa(
6104 (
€EC.(
€5C.C
7C0.¢
71C.¢
7eC.(
7:C.(
740.¢
75C.C

65C.(C
7€C0.C
71C.C
TeCaC
72C. ¢
740.€
78C.C
T€C.C
770.¢
T8C.C

71C.C
720.(
72C.(
74C.C
TEC.(
160.C
77C.C
T18C.C
76C. ¢
8(C.(

13C.(
740.¢
15C.C
TEC.(
17C.¢C
780.C
75Ca(C
8C0.C
810.¢
8¢Ca(

T€Ca(
77C.¢C
780.(
76C.C
aca.(
810.¢
82C.¢(
820.C
84C.(C
8E0.C

TTIME

Ev Sud

25.C¢
27424
25.1%
24.€3
23.51
22.€1
23.11
24.16
24.61
25485

27,84
26022
24.65°%
24.01
23.€C
23.52
23,84
24447
28.31
26441

zE.5¢
2684
25442
24, 3¢
23.10
23.44
23.5¢
24.C¢
244 €4
Z5.E¢

29.23
27.52
25.6¢
24.174
23.89
23.45
23.4C
23.73
4435
25.31

28424
2€.5¢
Z%.1%
24.1¢
23.5¢
23.32
23.4¢
24.0C
24.8)
Z5.81

Ly SLM

TABLE XI. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

LIE 2R IR L R B A S I L B S R IR AN IR A I A B IR R BN N R AR R I R R N R e T E E R E R EE RS

Dv2

17.158
17.142
17.131
17.123
17.116
17.111
17.1¢17
17.102
17.€97
17.683

17.1C4
17.C51
17.¢82
17.075
17.C7¢C
174 C6¢€
17.0¢62
L7.C59
17.056
17.055

17.C7¢
17.C60
17.C4¢
17.040
17.C35
17.031
17.C2¢8
11.C2¢
17.024
17,024

17.(55
17.C36
17.C22
17.013
17.C0¢
17.¢6C2
164959
16.957
16.697
164558

Li.c2¢C
17.CC4
16.562
1€.584
1€.518
16.515
16.5174
16.974
l6.57¢
1€.5176

uve2

PARKING ORBIT TO 1.1 JUPITER RADII CIRCULAR PARKING ORBIT

VINF2

1.76¢
1.677
1.594
71.533
1.4E¢
7.446
7.41C
1.373
71.337
7.302

71.362
7.288
7.215
1.161
7.12C
7.086
7.€51
7.033
7.012
7.000

7.16¢6
7.037
6.545
£.879
6.832
6.7G¢
£.773
6.755
€.745
6.746

7.002
6.845
6.726
6.6417
€.58¢
6.551
£.526
€.512
€.509
6.518

€.7CS
6.566
6.463
6.392
6.343
¢€.315
€.30z
6.302
6.315%
64352

VINF2

PhI2

52.664%
514031
49.756
48.507
48.493
48,523
48.984
49.890
51.228
52.992

55.126
53.679
52.624
52.007
51.841
52.130
52.873
54.053
55.684
57.748

56.543
57.924
56.664
55.823
55.43C
55.500
5€.036
57.036
58.493
60.383

64,037
62.283
604860
55.809
59.198
59.047
59.367
6C. 161
6l.424
63.144

664695
65.139
63.933
63.111
62.754
62.847
63.427
64.483
66.005
67.973

FHIZ2

‘.‘.GO.“&&.‘**.*O&.&‘&“.*G&&.G*‘-‘“'IOG‘““Q“&#“*G..U*&&““&

ALPHA2

34.600
34,283
34.070
33.880
33.677
33.422
33,095
32.653
32.075
31.337

3l.168
31.018
30.899
30.755
30.551
30.256
29.843
29.296
28.570
27.647

27.854
27.798
27.765
27.700
27.567
27.335
26.975
264463
25.771
24.885

244407
24.480
24.546
24.583
24.537
24.381
24.090
23.637
22.997
22.143

21.066
21.264
21.403
2l.467
21.396
21.194
20.814
20.239
19.443
18,397

ALFHA2

VEL2

8.326
8.572
8.758
8.882
8.947
8.953
8.906
8.804
8.652
8.453

8.166
84377
84529
8.620
8.655
8.634
8.560
8.437
8.266
8.051

T.775
8,013
8.193
8.313
8,377
8.385
8.342
8,248
8.107
7.923

7.419
7.683
7.887
8.035
8.12¢
8.162
8.146
8.081
T.969
T.812

7.384
T.612
7.783
7.899
7.961
7.972
7.9313
T.848
T.719
7.549

VELZ

BETA

110.760
120.62C
130.480
140.340
150,200
160.060
169.920
119.78¢C
1859.64C
199.50C

118.341
128.201
138.061
147.921
157.781
1674641
177.501
187.361
197.221
207.081

115.489
125.349
135.209
145.069
154.926
164.786
174.645
184.509
194,365
204.226

112.638
122.498
132.35¢
142,218
152.078
161.938
171.798
181.658
191.518
201.378

119.€4¢
129.506
139.3266
149.22¢
159.08¢
168.94¢
178.80¢
188,666
198.52¢
208.38¢

BETA

VEL1

2E.745
3e.798
3£.84C
2t.86¢
2g.882
2E.BE4
3t.872
3€.85C
3€.81¢€
3t.772

2t.711
3E.75¢
¢, 789
3€. 809
2€.817
3€.812
3. 75¢
2E.7€¢<
3€.732
3E.68¢

2t.63C
38.679
3E.71¢
3t T42
2. 75¢€
3t. 758
28,748
le.728
2t.698
3E.66C

2€.56C
3€.612
3g.652
2e.682
28,702
3E.T1C
3€.706
3£.692
2£.67C
2t.63¢€

2t.553
1£.598
2€.63¢
3€.65¢%
2t.668
3E.67C
28.662
2€.645
2E.618
2E.58¢

VEL1

ALPHAL

23.029
18.239
13.636
9.216
44565
C. 868
=3.093
~6.934
-10.€79
-14.350

2C.085
15. 465
11.C10
64722
2.587
=l.412
~5,293
-9.079
-12.78¢
~1€.448

22,206
17.539
13. 044
8.713
4.532
0.487
~3.43¢
-T1.265
-11.014
~14.711

24,282
19.580
1£.048
10. €75
£.452
24364
=1.605
=5.473
=%.260
-12.,990

21.588
17.021
12,612
84347
44220
0,208
-3.699
—T.524
~11.288
-15.015

ALPHAL

PHIL

-2Ll.225
=30.240
~41.055
=54.091
-69.431
~86.298
2564947
241.932
229,339
219.038

-26.337
=36.269
-48.267
~62.622
=78.994
263,953
248,004
234,298
223.022
213.802

-22.323
-31.384¢
-42,285
=55.456
~T70.942
-87.899
255.379
240.474
228,017
217.827

-18.737
=27.056
-36.981
-49.002
~63.407
-79.6838
263.072
247,125
233,455
222,213

-23.198
-32.280
-43,230
-56.493
~-72.070
~89.094
254,195
2394359
226,585
216,872

PHI L

VINFL

16.260
14.056
12.143
10.613
9.577
9.129
9.287
9.968
11.039
12.372

l4.841
12.817
11.129
9.879
9.176
9.081
9.556
10.483
11.727
13.182

15.783
13.654
11.812
10.350
9.378
8,992
9.206
9.938
11.052
12.425

16.744
14.529
12.563
10.923
9.715
9.049
8.987
9,493
10.450
11.726

15,432
13.364
11.577
10.165
94242
8.901
9.158
9.928
11.081
12.496

VIANFL

ovl

11.905
10.103
84620
7.505
6.793
6.497
6.600
7.057
7.808
8.793

10.734
9.133
7.873
6.996
6.528
6.466
6.778
T.413
8.310
9.415

11.507
9.784
84373
T.320
6.661
64409
6.548
T.036
T.818
8.837

12.311
10.482
8.938
7.725
6.885
6.445
6.405
6.737
7.390
8.310

11,218
9.556
8.199
7.192
6.571
64350
6.516
7.030
T.838
8.887

oVl
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ECATE

-
PRy N
W om

hoAs

[

ECATE

TTIME

T€C.C
16C.C
BCC.(
8iC.(
820.C
8:C.C
84C.C
88C.C
eéC(
83C. ¢

81C.(
8eG.(
82C.¢(
84C . (
8£0.(
8éC.(
870.C
8€0.C
86C.C
9CC.(

8:C.(
840.(C
BEC.(
8€C.C
81C.¢
880.(
856C.C
300.C
910.¢
GzC.C

EECL(
810.¢
8EC.(
8S0.C
SC0.¢
91C.¢
GzC.(C
G20.C
940.(
g£0.¢

EEC.(
8GC.(
sCC.C
S10.C
920.¢
920.C
54Q.C
SEC.(
G€Q.(
$10.¢C

TTIME

Cv SLM

28466
¢T1.21
25.11
24454
23.74
23.34
23.32
23.¢¢
24.3¢
¢5.34

¢7.5C
26.29
24451
c4.C1
23.43
23.25
23.4¢
24.C1
24.8¢
25.6¢

28.¢€3
2€.51
¢C.41
24.3¢
z23.¢€1
23.2¢
23.3C
z23.11
24.44
25.44

cT.57
2€.02
24417
23.8¢
23.24
23.22
23.47
24.CE
24.5¢E
26.12

28.c1
26.6€1
25.22
24418
23.5C
23.21
23.21
23.77
24.5¢€
¢5.¢€1

Cv SLM

***i{l***i‘**ii*******i'il’*’**Q*****i**#*i*%*%i*i’********i

Dv2

17.01¢
164551
16,577
16.5¢17
16.560
16.656
L€. G54
1€.555
16.657
16.661

1é.5¢4
1€.9¢€7
16.555
16,541
16,942
16.536
16.539
1€.541
1€.545
164552

16.582
16.562
1€.547
1€.627
164,531
16.927
16.627
16.528
16.633
16.540

LE4S€EL
16.944
1€.532
16,524
1€.916
16.518
16.516
16,923
16.929
16.540

16.6¢€5
16.945
16,521
1€.520
16.514
16.611
16.612
1€.615
16.521
16.531

Dv2

VINF2

€.625
6,455
6328
6.238
6.178
€.141
64125
€.126
€.145
6.184

6.3G2
6.236
€.12¢
6.C51
6.CC2
5.98C
5.976
5.66G¢
£.040
6.107

€.374
6.194
€.(5$
5.963
5.501
5.868
5.861
5.877
5.619
£.587

€.160
£.030
5.613
5.834
S.TEE
5.771
C.TE2
5.821
5.8€1
5.G¢€6

€.224
64037
5.86¢
5.75SS
S.738
5.71C
S.712
5.745
5.80¢
549C4

VINF2

Phi2

71.109
6G.450
68.110
67.138
664561
66,454
664814
67.655
€8.966
7C.730

73.1759
72.316
71.150
7C.450
70. 145
70.295
7C.918
72.013
73.562
75.540

77.951
16.480
75.256
74.371
73.885
73.843
T4.249
75.133
164454
78.212

80.533
79.266
718.274
77.638
77.410
17.627
78.281
79.391
80.923
82.850

84.460
83.161
32.112
81.359
8C.574
80.998
81l.465
82.347
83.658
85.367

FH12

ALPHA2

17.550
17.920
18.191
18.356
18.407
18.291
17.999
17.502
16.778
15.797

14.495
14.931
15.242
15.404
15.395
15.200
14,793
14.152
13.250
12.058

11.044
11.640
12.101
12.397
12.511
12.419
12.116
11.562
10.757

9.652

8.339
8.954
3.396
9.640
9.671
9.469
9.031
8.317
7.312
5.980

5.007
5.817
6.405
6.790
6.950
6.873
6.533
5.936
5.037
3.806

ALFFRA2

VEL2

T.1ll4
T.364
7.557
7.696
7.782
T.817
7.804
T.744
7.641
7497

T.142
7.356
7.515
74623
7.681
7.691
714655
7.576
7457
7.300

6.946
7.177
7.356
7.483
1.562
7.593
7.580
1.524
7.428
1.294

1.020
7.215
1.361
7.458
7.510
7.511
7.482
7.408
7.297
7.151

6.883
7.094
7.255
7.370
7.43S
T.466
T.451
T.397
7307
7.183

VEL2

8ETA

11€.795
12€.655
136.515
1464375
1564235
166.095
17£.9855
18€.81°¢
195.L75
2054535

122.802
132.663
142,522
152,283
162.243
172.103
182.9¢€3
19z.823
202.€83
212,542

12C.95¢2
130.812
140.672
150.532
160,292
170,252
180.112
189.972
199.832
209.692

127.96C
137.820
147.680
157.54C
167.400
177.260
187.12C
196.980
206.840
21€.700

12£.108
134.968
144.828
154.688
164.548
174.408
184,268
194.128
203.98¢
212,848

BETA

ECCE

C.73¢
Ce?lE
C.7C4
C.€G¢
C.EEE
Ca€ES
Cotts
C.E€1
C.€52
C.2(C

Coles
C.7CE
Cl.EG¢E
CL.EEE
ClEE4
C.€E2
C.€E4
C.EEE
C.€<S5
C.7C4

Coics
0.712
C.€59
C.€5C
C.t84
C.€E1
0.¢€E1
C.L84
C.e5¢C
C.ESE

(.7)¢
0.7C2
C.€65¢
C.EE5
C.E8C
C.€176
C.€E1
C.EE€
Ca€54
0.7C4

Col24
C.7C8
Ca€SE
C.€E17
C.EE1
C.€76S
C.€7¢
C.EE2
C.e85C
C.€5S

ECCE

RMIC

z2.C2¢€
1.6€3
1.88¢€
1.£C¢
1.721
1.€42
€S5S
CaGET
ClGEE
C.63¢

2.(14
1.G63¢
1.8€C
1.77¢€
1,654
1.00C
C.564
€517
C.SEC
C.S14

c.Ce2
1.58S
1.51C
1.826
1.74¢
1.€57
C.S5¢
C.G€%
CaS€2z
C.CzC

cal2¢
1.S61
1.67¢
1.76¢
1.7C¢
1.CCC
C.562
C.S12
CaS4¢
€.507

Z.CEE
2.011
1.53¢
l.84¢€
1.75¢
1.66¢
C.967
C.S82
CeSt

C.524
RMILC

VEL1

3E.503
3€.55C
2¢.587
3t.614
2E.631
2€.636
3E.63¢
38.624
3£.603
3t.57%

2E.5CE
3£.548
3E.576
2t.6CC
3E.611
38,612
38.6C¢€
3€6.591
1E.5€7
3£.537

28.472
3€.514
2E.54¢€
3g.572
le.5¢e¢
384594
2€.561
3€.58C
2€.562
3E.52¢€

ZE.4EC
3€.521
2¢.5465
2¢.5¢€8
3E.578
3E.57S
3€.572
3¢.55¢8
2845317
3€.509

2Ea4€1
3E.49S
2t.529
3€.551
2€.564
2€.5€9
3E.56€
3£.55¢€
3£.539
38.51¢%

VEL1

ALPHAL

23.568
18.965
14,520
1¢. 221
€. C51
2.0€C3
=-1.943
-5.8C3
-9.600
-13.356

2C.e87
16.407
12.C€9
T.864
3.779
-0.203
-4.098
-1.927
-11.711
-15.474

22.781
18.270
13,895
S.£58
54537
1.521
-2.4C8
—€.266
~10.078
-13.864

2C.111
15.709
11.435
1.280
3.230
-0.730
—4.62C
-8.457
-12.266
-16.070

21.635
17.499
13.195
9.007
4.924
0.933
~2.983
~6.848
-10.678
-14.498

ALPHAL

PHI

-19.728
-28.091
-38.094
-50.225
-64,779
-81.318
261.575
245,715
232.176
221.057

-24.328
-33,506
~44,604
~58. 045
~-13.797
269.114
2524475
237.802
225.603
215.634

=20.941
-29.396
~39.559
-51.907
-66.681
-83.366
259.546
2434860
230.538
219.616

-25.701
-35.035
-46,358
-60.065
=76.C45
266.806
250.300
235.879
223.931
2144164

-22.348
-30.968
-41.356
~53.995
-69.061
—-85.916
257.071
241.624
2284605
217.945

PHIL

VIANFL

16.355
14.201
12.293
10.710
9.557
8.947
84940
9.496
10.498
11.817

15.067
13.058
11.330
9.979
9.119
8.844
9.163
9.988
11.189
12.651

15.950
13.859
12.010
10.490
9. 406
8.870
8.935
9.557
10.617
11.987

14.686
12,738
11.074
9.793
9.012
8.819
9.216
10.109
11.368
12.883

15.534
13.501
11.717
10.266
9.263
8.816
8.971
9.673
10.799
12.227

VIMNFL

cvl

11.984
10.219
8.733
T.573
6.779
6.380
64375
6.739
7.424
8.377

1C.919
9.318
8.019
7.064
6.491
6.313
6.519
7.070
7.916
9.005

11.646
9.946
8.521
T.418
6,679
6.3320
6.372
64779
7.507
8.503

10.609
9.072
7.833
6.938
64421
6,298
6.554
T.153
B.046
9.183

11.301
9.664
8.302
Te262
6.585
6.296
6.395
6.857
T.636
8.684

cvl
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ECATE

€41
24¢

wom
LN
w o

€S1
25 ¢

ECATE

TTIME

SC0.C
S1C.C
§e0.C
93C.¢
54Ca (
S£0.(
S€0.(
970.¢
SEQ.C
S9C.¢C

§20.¢(
94C. C
980.¢
G€0.C
$70.C
980.C
$50.C
10CC.C
1C10.¢C
1C2C. ¢

9¢C. ¢
S€CaC
970.C
SE0.C
560.¢
1000.¢C
1C1C.C
1C2C.C
1020.C
1040.¢

SEC.(

95C.(
16GC.C
101C.¢
1C20.C
1030.C
1€40.¢
10£0.C
1CeC.C
1€70.¢

1CCC.C
101C. ¢
ICzC.(C
103C.C
1040.¢
105C.¢C
1C&C.(
1C1G.¢
1C80.C
1060.C

TTIME

Cv SLM

28.56
27.24
25.1%
24451
23.73
23,21
23.21
23.52
24.19
é5.1%

27.51
2€.21
25.CC
24.C7
23.41
23.18
é3.2¢
23.8¢
2447172
z5.E5

z28.€C
2€.651
¢f.46
24.37
23.¢€1
23.22
23.24
23.€2
24.3¢

2%.32€

Z7.5¢%
264C2
244 1€
23.€7
23,32
23.16
23.42
24402
24455
26414

28.21
26456
25.¢4
24416
23.81
23.2¢C
¢3.3¢C
23.7¢
24.51
25.6¢

Dv SUM

TABLE XI. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

LR L B B R IR S 2R K AR R B R K BN B RE N SE NP NECER R NE N K X IR 2K N IR IR IR 22K JF NC NN IR SETRRCRE R N NI S G gy

Dv2

16.913
1€.650
1&.632
1€.920
16.912
1€.508
1€.6C7
16.910
1€.915
16.625

1€.557
16.6G317
16.623
16.613
16.5C7
16.5C5
1£.5Cé
16.611
16.620
1€.632

16.5€¢€
16.945
16.52¢8
16,516
1€.506S
1€.905
16.56C5
16.9C9
1€.917
L6.528

16.65¢
16,636
16.622
16.612
1€.507
1£.506
16.5C8
16.915
16.G2¢6
164541

1€.6566
1€.547
16.630
16.518
164611
16.508
1é.S51C
16.61¢
16.625
16.526

Dv2

PARKING ORBIT TO 1.1 JUPITER RADII CIRCULAR PARKING ORBIT

VINF2

€.2592
6.C75
5.615
S.756
5.717
5.615
5.6617
5.661
Se74¢E
5.84C

€.151
5.963
£.822
5.724
5.66¢€
5.645
5.6565
5.7C8
5.762
5.514

£€.252
6.039
5.87¢5
5.757
5.681
5.645
5.641
S5.6ES
5.761
5.876

€.14C
54653
5.814
5.716
5.667
S.654
5.6€1
S5.74¢
5.851
5.959

€.263
€.C53
5.863
5.778
5.7(¢€
5.68C
54662
5.746
5.84C
5.67¢

VINF2

PHI2

88.190
86.928
85.829
85.005
84.493
84.354
84.621
85.305
86.403
87.878

9C.504
89,421
88.529
87.933
87.658
87.755
88.245
89.130
9C. 396
91.999

93.865
92.829
91.934
91.251
50.880
9C.831
91.159
91.83¢
92.891
94.293

9€.C35
95.163
94.45%
93.996
93.827
93.989
94.510
95.359
9¢€.546
98.022

99.042
98.204
97.499
96.985
96.722
96.754
37.106
S7.794
98.780
106C. 059

PHIZ2

* W W B MM WM LN O N R OO WKW N WA NN N NN RO N RGO RENEOUD RO NNOHO NGO NGO

BLERHA2

1.683
2.672
3.443
3.967
4,263
4.312
4.101
3.612
2.823
1.716

~0.449
0.487
1.184
1.613
1.795
1.709
1.342
0.676
-0.316
~1.655

-3.539
—2.431
~1.582
-0.987
-0.678
-0.633
-0.883
-l.416
-2.280
-3.499

-5.310
-4.301
=3.565
-3.105
-2.921
-3.038
-3.460
-4.186
-5.265
~6.714

-8.156
-6.975
-6.089
-5.486
-5.171
~5.150
-5.434
=6.044
-6.981
-8.290

ALFFA2

VELZ

6.766
6.989
7.165
7.295
7.381
T.425
7.429
7.394
7.324
7.219

6,901
7.089
7.233
7.334
T.394
T.414
71397
T.345
7.260
T.144

6.827
7.026
T.182
1.297
T.372
7.408
7.407
7.372
T.304
7.206

6,976
7.143
7.269
T7.357
7407
7.422
T.402
7.351
74269
7.161

6.937
7.113
7.250
7.350
7.413
T.441
7.436
7.400
T.334
7.241

VELZ

BET A

122.2517
1324117
141.9717
151.831
161.697
171.557
181.417
191.277
201.137
210,957

129.265
139.125
14€.985
158.845
168.705
178.565
188.42¢
198.285
2084145
218.00¢

12¢.414
136.274
146.134
15£.994
16£.854
175.714
185.574
195.434
205.294
21%.154

132,422
143,282
153.142
163.002
172.862
182.722
192.582
202.442
212.202
222.162

130.570
140.430
15€.290
160.150
176.010
179.870
189.730
199.59C
209.450
219.310

EETA

ECCE

C.722
(.714
C.7CC
C.EES
C.EEZ
C.E1S
Cl.E78
C.€€1
C.EE¢
C.694

C.72C
C.7C5
Cl.€52
C.EE5
C.€75
C.618
C.€1¢
C.€82
C.€51
C.7C1

C.lc8
C.711
C.€517
C.EEE
C.ttl
C.t178
C.€7¢
(.€E81
C.€E17
C.€57

C.711
0.7C2
C.€51
C.EE2
C.€1¢
C.e178
C.EEC
C.€EE
CaéS2
0.7C4

C.7z4
g.1C8
C.€5¢
C.EE¢E
CetEl
C.e78
C.€7¢
C.tg2
CaésC
C.7CC

ECCE

RMIC

20121
2.0€C
1.58¢
1.€5¢
1.6C¢
1.716
C.59S
C.59¢C
C.G¢€S
€.S53¢

z.11C
2.C3C
l.€4¢
1.8569
l1.7€8S
1.67¢
C.56¢%
C.S517¢
(.65¢
CaSlé

c.1tt
z.C¢
1.66¢
1.6CS
1.€1¢
1.72¢
C.S5¢
C.G€7
C.GE4
€521

za12¢
Z24C4E
taCEC
1.E€9
l1.77€
1.C0C
C.562
C.57¢
C.54¢
C.5C¢

Z.117
2.C6¢
z.CCE
1.91¢
1.€2¢
1.726
€SS
C.58:2
(.55¢
C.Gz:2

RMID

VEL1

38.44C
J€.48C
38.512
2t.53¢
3E.552
2561
2E.562
3£.555
3t.542
28.522

2E.4€4
3€.498
3£.52¢
It 544
3E.555
3£8.556G
3E.55¢
2E.54¢
3t.53¢C
2g.508

2€.451
3€.486
38.515
28.5317
3E.551
38,558
38.55¢
2€.551
2t.53¢8
2E.52C

3t.417
3£.508
2€.531
3€.548
2E.55¢
3£.561
284557
3€.5417
28,531
3E.511

2¢.47C
38.502
Zg.528
28.547
3¢8.55¢
2E.564
284562
3§.55¢
3E.544
3€.52¢

VEL1

ALPHAL

23.738
19.275
14.937
1C. 719
6.606
2.584
~1.362
-5.250
-9.101
=12.93S

21.032
16,667
12.416
8.275
40224
0.251
—3.662
-7.535
-11.389
-15.250

22.773
18.381
14.1C4
9.930
5. 853
1.853
-2.082
-5.97¢
-%. 849
-13.720

20.081
15.777
11.577
T.471
2,446
=0.515
~4.428
-8.317
~12.201
~1lé.1C7

21.766
17.437
13.211
S.079
5.€29
1.045
-2.890
—6.792
-10.690
~14.€02

ALPHAL

PHI1

-19.295
-27.288
~36.854
-48.473
-62.519
-18.764
264,043
247.1751
233,658
222.026

-23.548
-32.781
=-43.474
~56.473
-71.884
-88.899
254.207
239.093
2264441
216.084

-20.898
-29.092
~38.942
~50.942
—65.384
-8l.906
260.916
244,902
231.205
219.944

-25.735
~34.838
-45.893
-59.328
~75.114
267. 741
251.054
2364334
224.098
214.083

=22.661
-31.110
-41.309
~53.743
-684636
-85.425
257.466
241.830
228.584
217.719

PHIL

VIMFL

16.395
14.293
12.406
10.811
9.611
8.923
8.829
9.317
10,287
11.612

15.105
13.133
11.414
10.043
9.133
8,790
9.049
9.840
11.041
12.533

15.932
13.888
12.066
10.546
F.438
8.856
8.873
9.465
10.521
11.916

14.666
12.756
11.110
9.825
9.021
8.796
9.168
10.058
11.339
12.900

15.461
13.476
11.722
10.285
9.278
8.816
8.958
9%.660
10.808
12.278

VIANFL

bovl

12.018
10.292
8.819
T.645
64815
64364
64304
6.620
T.277
8.225

10.949
9.377
8.080
T.108
6.500
6,279
6e445
6.970
T.809
B8.916

11.631
9.970
B.563
T.458
6,700
6.321
64332
6.718
Te440
B.450

10.592
9.086
7.859
64960
6.427
6.283
6.523
7.119
8.026
9.197

11.241
9.644
8.307
T1.275
6,594
60296
6.386
6.848
T.642
8.722

ovl



9%

ECATE

o
LN}

w A

TTIME

1CzG.(
1C3C. ¢
1040.C
1CEC. ¢
1C€0.¢
107C.¢C
1CEC.C
106C. ¢
11CC.¢C
1110.¢

OV SLM

28.5C
27.18
2574
24451
23.14
22.28
23.2¢2
23.5¢%
244022
25.22

PR SR IR R K N 2R N B R N AR

Dv2

16.985
16.5€0
16.540
1€.526
16.917
16.513
16.613
1€.5117
16.625
l6.538

VIMNF2

6.405
6.1173
5.991
5.857
5.76¢8
5.723
5.721
5761
5.843
54965

PHE2

101.830
1C1.058
100.368
99.831
39.500
99.426
99.641
100.158
10C.981
102,068

ALFHA2

-10.95¢
-9.611
~8.566
~T.821
~7.368
-7.214
-7.366
-7.837
~8.650
-G.813

VEL 2

6.909
7.092
7239
T.349
T.424
T 465
T.473
7.451
7.400
T.322

BETA

127.719
137.579
147,439
157.299
167.156
177.016
186.879
196.739
2064595
21€.455

ECCE

Ca.722
C.71%
C.701
C.eSC
G.€82
0.€7S
C.€7S
C.éEe
C.EE7
C.€S¢

RMID

i.22°¢
Z.144
2.C58
l.5¢¢
1.87¢
1.77%
C.56¢
C.SSC
C.G¢€S
CuG2

VEL1

3€.465
3,498
3€.52¢
2€.547
3€.561
38.5€9
3€.57¢C
3E.56¢€
2t.55¢
38.541

ALPHAL

23.444
19.088
14.835
10.678
6603
2.596
-1.358
-5.278
-9.186
-13.105

PHIL

-19.833
-27.707
~37.141
~68,627
-62.547
~78.719
2644064
247.657
233.414
221.632

VIANFL

16.268
14.220
12.374
10.806
9.618
8.932
8.837
9.333
10.326
11.692

Lvl

11.912
10.234
8.795
Teb4l
6.820
6.370
6.309
6.631
T.304
8.284
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ECATE

G6¢€
156

121
17¢

1C4¢
15C

L]
(8. e

1C5¢
1cC

ECATE

TTIME

1C€C.(
10€0.¢
ICiIC.C
1ceo.C
1090.(
11C0.C
1110.¢
112C. ¢
112C.C
114C. ¢

1C€C.C
16S0.C
11CC.¢
111C.C
112C. ¢
1130.C
1140.¢
118C.¢C
1166.C
117C.C

11CC.¢
111C.C
1120.¢
112C.¢C
1140.¢
1120.C
1160.¢
1170.¢C
1igC.C
116C. ¢

112C.C
112C.¢C
114C.C
115C.C
11€0.C
117C.C
118C.¢C
1160.C
12CC.¢
1210.¢

118C.C
1160.C
117C.¢C
1180.¢
115C.(C
12¢C.C
121C.C
122C.C
1220.C
124C.C

TTIME

Cv SLM

ela12
26416
24.52
23.6¢
23.4C
23.21
23.41
23.6¢
24. £S5
2€.C7

F-ry 1
250231
24.2¢
¢3.5¢%
23.24
23.31
23417
24458
254 €9
z1.C%

21.2¢
25.80
24.¢€2
23.76
z3.32
23.2¢%
23.51
24.2€
25.2¢
é6.54

21.€17
26.32
28.04
Z4.C¢
2347
23.2%
23442
23.G¢€
24.817
26.C¢

it.EE
25450
24.41
Z3.€67
23.30
23.32
23.4%
24.52
28,62
26455

Cv SLM

TABLE XI. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADH CIRCULAR

LR R B BN 2 BR 25 S 2k 20 AR R L AN B R N 2R A B IR CIE I R O R N R R E R R IR ERIEBEEEENYEEEREREREE RS

Dv2

16.573
164951
1€.$35
16,525
16.6518
1é.517
16.520
16.527
16.935
16.556

1€.5¢4
16.546
16.533
16.525
16.522
16.924
16.630
16.541
1€.657
16.5979

1¢.5€Q
1€.956
16.544
16,534
16.529
16.629
16.634
164543
16.65€
16.678

16,568
16.574
1€.657
164545
16.6528
1€.536
16,636
16,547
1€.5¢€0
16.5179

162661
16.671
1€.557
16.548
16.544
16.545
164551
16.6¢3
16.580
17.0C3

Dve2

PARKING ORBIT TO 1.1 JUPITER RADII CIRCULAR PARKING ORBIT

VINF2

£.266
6.056
5.544
5.83%
5.77S
S5.764
5.761
5.862
5.578
6.14C

6.214
64045
5.922
5.848
5.818
5.833
5.852
5.G56
6.14¢
6.346

6.35E
6.166
€.C2¢
5.635
5.8817
5.885
5.929
€.CLS
€.156
62343

€.514
6.3C6
£.146
€.034
S5.966
5.95¢
5.977
6.C52
6.174
€.345

€.455
64276
6.145
6.061
€.025
€.036
€.054
€.20C
6.35¢
£.564

VINF2

PHIZ

103.€12
102.967
102.432
102.071
101.927
102.043
102.436
103.108
104.052
1C5.216

1C5.356
1C4,877
104.505
104.309
104.343
104.632
105.175
105.969
10¢.995
108.194

1C7.744
107.262
106.874
106. 644
1C6.599
106.773
1€7.192
1C7.841
1¢8.707
109.761

109.920
105.480
1CS. 107
108.847
108.750
1C8.840
106.135
109.662
110.387
111.293

111.541
111.192
11C.929
110.788
11C.813
111.022
111.428
112.026
112.799
113,715

PHIZ

ALPFA2

-12.065
-10.888
-10.014
-9.443
~9.172
-9.212
-9.571
-10.264
-11.317
-12.741

-13.151
~12.147
-11.462
-11.074
-11.001
=11.249
~-11.827
-12.757
-14.066
-15.768

-15.480
-14.340
-13.509
-12.995
~-12.787
-12.898
-13.,346
-14.136
-15.292
-16.846

-17.767
~16.484%
-15.521
-14.868
-14,535
-14.517

-20.553

ALPLA2

VEL2

7.089
T.241
7.359
1.442
T.492
7.512
7.501
7.462
7.396
7.307

7.251
7.375
T.466
T.525
7.554
7.553
T.525
T.471
7.394
T.295

7.260
7.391
T.490
7.559
7.598
7.609
7.592
7.551
7.486
7.400

T.274
T.4l1
7.518
7.596
7.644
7.665
7.660
7.630
7.57¢
7.502

T.436
7.549
7.635
71.692
T.722
T.727
7.707
T7.665
7.602
7.520

VEL2

BETA

135.300
145.160
155.020
164.880
174.74C
184,60C
194.46C
204.320
214.180
224.04C

142.881
152,741
162. €01
172.461
182,221
192.181
202.041
211.901
221.761
231.621

140.C25
149.889
159.746
169.609
179.466
189.326
199.186
209.049
218.906
228,766

137.178
147.038
156 .898
166.758
176.¢18
186 .478
196,238
206.198
21¢.05¢
225.918

144.18¢
154,046
162.906
172,766
182.¢€2¢
192.48¢
203,346
213,206
222.066
232.926

BET A

ECCE

Ca7eC
0.7C¢
Ca€54
C.EE¢
c.681
C.E1S
C.EE1
C.EEE
C.€54
C.7C¢

C.711
CoESE
CLEES
C.€€2
(.€EC
0.¢681
Ca€EE
0.€Gz
C.7Cc
C.71¢

C.717
0.7C2
C.€92
C.cect
C.€EZ
C.c81
C.CE4
C.€SC
C.66¢
C.711

Catcd
C.17C9
C.€S51
C.€¢€¢
C.EE4
CaétiZ
C.EE2
c.cee8
C.€5¢€
LaCi

C.71¢
0.7C2
Cl.€62
Ca.€EE
C.€E:
C.tE4
C.E87
C.£54
C.7C4
C.71%

ECCE

VEL1

2t.49¢8
38.52¢
28.548
3E.565
28,574
3€.578
38.57¢
3t.568
3€.55¢
384536

3t.52¢
3E.552
3t.56¢
2t.581
3g.58¢
3t.586
3£.58C
3E.5TC
2E.555
28.53¢€

2E.53C
3€.555
3E.574
3E.5¢817
3¢.56¢
3€.597
3¢.5%4
3E.58¢€
2E.573
3€.55¢

3E.532
38.556
3t.576
2¢.564
2E.6C4
2e.608
28.6C7
3£.6C1
28.591
1E.57¢€

2£.5€3
2€.585
2£.602
38.612
3E.616
38.62C
3€.61¢
3t.608
38.5%¢
3€.58C

VELL

ALPHAL

20.466
16.195
12.018
71.923
3.89¢
~0.073
~4,008
-7.528
-11.854
~15.814

17.543
13.346
9.234
5.190
1.203
~2.746
~6.677
-10.612
-14.574
-18.594

16.137
14.918
1C. 782
€719
24712
=1.255
-5.1917
-%.139
-132.1C4
-17.118

2C.724
16,482
12,324
8.239
4.214
0.232
-3.725
-1.¢674
=11l.€41
-15.651

18.038
13.859
Se 754
5.709
1.712
-2.256
—£.215
-10.186
-14,193
-18.265

ALPHAL

PHI1

-25.073
=33.925
~44.667
-57.752
=73.253
269.681
252. 801
237.745
225,157
214.838

=30.957
-41.017
~53.286
-68.031
-84.745
258.099
242.311
228.893
217.870
208.799

-27.695
-37.021
-48.383
-62.172
-78.254
2644526
248.026
233.642
221.724
211.953

-24.692
-33.,367
-43.885
=56.,720
=71.995%
-88,986
254.015
238,723
225.869
2154325

-30.013
~39.769
-51.678
-664059
-82.557
260.219
244,126
230.320
218,942
209.589

PHI1

VINFL

14.861
12.950
11.285
9.963
9.101
8.808
9.119
9.968
11.231
12.796

13.542
11.794
10.353
9.330
8.845
8.964
9.654
10.804
12.2%90
14.022

14.266
12.431
10.865
9.671
8.969
8.858
9.344
10.338
11.717
13.375

15.007
13.098
11.425
10.079
9.179
8.839
9.108
9.928
11.183
12.756

13.790
12.024
10.546
9.466
8.907
8.950
9.580
10.693
12.167
13.905

VINFL

ovi

10.751
9.235
T.986
T7.053
6.479
6.291
64491
T7.056
T.947
9.116

9.696
8.360
74322
6.629
6.314
6.391
6.844
T.640
8.731
10.076

10.270
8.838
T.683
6.855
6394
6.322
6.638
7T.312
8.303
9.565

10.870
9.350
8.088
T.133
6.530
6.310
6,483
7.030
7.912
9.086

9.892
8.531
7.458
6.719
6.354
6.382
6.794
T.561
8.638
9.983

vl
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ECATE

1121
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114¢€
5¢C

111}
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ECATE

TVIME

117C.¢C
11€C.¢
119C.C
12CC.C
1210.C
1220.¢
122C.¢C
1240.¢
12¢C.C
12€0.¢

116C.¢C
12€0.¢C
121C.¢
12¢0.C
12:20.¢
12404 ¢
12€C.¢C
12€C.C
1270.¢
1280.¢

121C.(
1220.C
122¢.¢C
1240.¢
128C.C
12€0.C
1270.¢
128C.¢C
125C. ¢
1200.C

124C.C
1280.C
12€C. C
1270.C
128C. ¢
1290. ¢
12€0.C
131C.¢
1220.¢
1320.¢

12€C.C
127C.C
128C.C
1250.¢C
13G0.¢C
1310.C
1220.C
13:0.¢
1240.C
135C.¢C

TTIME

Oy SLM

21.47%
2€.CC
24.8C
¢3.%2z
23.40
z23.2S
23.51
24.22

£.21
2€4S

Z8.CE
2€.52
cS.22
2422
23451
23.2C
23.44
z23.9¢
24.84
2€.C2

c€a1l
27.C¢
2B.6¢
24.5¢
23.1¢
23431
é3.3¢
23.1¢
24450
2%.59

2T.¢€¢
26.11
2445¢
24.04
23.49
23.34
23.5¢
24421
25416
26.41

iB.c6
26.71C
28.37
Z4.3%
23.¢€¢
23.3¢
23.41
23.57
zhe €3

6.2
Cv SuM

*i**l*ii**'***i**'ll-'lkiQ*Q***lif**h&***?*****#*Q**********l’*

Dv2

17.CCS
16.586
16.51C
1€.959
1€.553
16,652
1€.657
16.G¢€17
16.582
17.CCa

17.C28
17.003
16.5E4
16.571
16,563
16.561
16.563
164571
16.585
17.6C5

13.C5¢C
17.022
17.CcCC
16. 585
16,575
1¢6.S70
16.671
16.577
16.G89
17.007

17.042
17.017
17.CCO
16.987
16.5€1
1¢.580
16.5E4
16. 554
17.ClC
17.033

17.C€3
17.036
17.C15
17.0C1
16.592
16.985
16.952
17.000
17.Cl4
17.035

Dv2

VINF2

6.614
€.4lé
€.261
6.165
Go.111
€.1C5
€.1406
€.23¢
6.376
€.56¢

€.781
£.566
€.36¢
€.27¢
€.206
€.183
6,207
E.26C
6.404
€.579

€.9517
6.724
€.53¢
€.401
64311
6.27¢C
6.277
€.333
6.43%
£.5617

6.88S
6.681
64532
6.424
62365
€.355
€.363
6.482
6.623
6.817

T.062
6.842
€.67C
6.545
€.46E
€.44(
€.461
64533
6,656
6.832

VINF2

PHIZ

113.445
113.137
112.880
112.712
112.692
112.826
113.133
113.619
114.271
115.063

115.199
114.943
114.707
114.540
114,472
114.550
114.768
115.162
115.706
116.384

116.814
116.611
116.413
11€.249
11€é.167
116,191
1164353
116.652
117.098
117.676

118.153
117.993
117.852
117.761
117.757
117.861
118.094
118.454
118.932
119.521

119.574
119.460
119.346
119.261
119.237
119.304
119.475
115.764
120.164
120.661

PHI2

‘...“{“’*&‘4**&&**.l&*&‘*&‘8***&*‘.&&Q&.QU&‘&*IG‘.#.."G.*“

ALPHAZ

—-20.644
-19.418
-18.509
-17.909
=17.641
-17.691
~18.073
-18.804
-19.902
-21.392

-22.659
-21.310
-20.275
-19.557
-19.152
-19.078
-19.324
~19.924
-20.879
-22.216

-24.636
-23.162
~22.010
-21.168
-20.644
~20.438
-20.564
-21.023
~21.838
-23.028

-24.980
-23.708
~22.751
-22.106
-21.780
-21.776
-22.109
-22.786
-23.826
~25.259

~26.766
—-25.377
-24.305
-23.544
-23.097
~22.973
=23.176
-23.722
=24.624
~25.904

ALPHA2

VEL?2

Te463
T7.582
T.675
T.74C
T.779
T.792
T.784
T.752
T7.699
7.628

T.494
7.619
T.717
7.790
7.837
7.859
7.858
T.83¢
7.793
T.732

7.528
1.657
T.761
7.840
7.894
7.924
7.932
7.919
7.885
7.833

T.6917
7.806
7.891
7.951
T.989
8.005
8.000
T7.975
T.931
7.87z2

T.739
7.852
T<942
8.009
8.053
8.076
8.078
8.062
8.027
T.976

VEL2

BETA

141.335
151.19¢
161.055
170.915
180.775
190.¢35
200.49%
210.355
220.215
230.075

138.482
1484343
158.202
168.062
177.923
187.783
197.643
¢07.503
217.363
227.223

135.63¢2
145,492
15¢€,352
165,212
175.072
184.932
194,792
204,652
214.512
224,372

142.€4C
152.500
162.360
172.220
182.080
191.940
201.800
211.660
221.52¢C
¢31.38C

139.788
149.648
159.508
169.368
179.228
189.088
198.948
208.808
218.668
228.528

BETA
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RMIC

VEL1

3£.56¢
28.592
3t.61C
I€.€23
3€.631
2€.634
2€.632
3E.628
3€.615
2t.6C1

3E.57%
3E.599
2€.616
264632
2E.643
3t. 6417
28,647
2€.642
2¢. 634
1t.621

2e.5¢€1
3€.607
2¢,627
2E.6412
2t. 654
2E.66C
2. 662
3¢.65¢
3E.652
28,642

3E.€1E
38.63¢
2E.65¢4
2. 66¢
2E.674
3t,6717
3E.617¢
3£.671
3E.662
28.65C

2€.623
3E.64¢€
2t.664
3E.678
3t.687
3t.692
3E.692
38.68¢
3t.682
2E.671

VEL1

ALPHAL

19.58¢
15.387
11.262
1.198
3.186
-0.795
-4, 763
-8.737
=12.743
~-1€.806

2l.128
16.909
12.764
8.684
4,653
C.660
-3.317
—-7.295
-11.32C0
~15.356

22.€62
18.424
14.261
10.163
€.117
2.11C
-1.876
-5.860
~9.865
-13.914

16.633
15,752
11.637
1.576
34555
—-0.441
—-4.430
~8.435
-12.480
~16.589

21.438
17.238
13.10¢
9.029
44956
0.990
-3.007
-7.013
-11.053
-15.151

ALPHAL

PHIL

—-26.926
-35.,996
-47.038
-60.486
~764292
2664537
249.823
235.C89
222.823
212.762

-24.072
-32.529
-42,775
-55.288
-170.278
-87.128
255.1759
240.175
226.689
216,154

-21.422
-29.337
~38.858
-504 484
~£€4.571
-80.878
261.882
245,564
231.452
219.787

~26.386
-35.259
-46.053
~59.221
-74.803
268.086
251.229
236.226
223.6179
213.382

—23.646
=31.941
~41.974
-54.239
-68,987
-85, 713
257.111
241,304
227.855
216.1783

PHIL

VINFL

14.501
12.656
11.064
9.823
9.059
8.876
9.299
10.252
11.613
13,272

15.228
13.316
11.624
10.243
9.290
8.886
9.091
9.866
11.098
12.666

15.969
13.997
12.220
10. 716
9.593
8.978
8.961
9.542
10.626
12.092

14.696
12.845
11.235
9.961
9.149
8.911
9.284
10.204
11.552
13.215

15.410
13.495
11.793
10.387
9.395
8.941
9.098
9.837
11.051
12.€20

VINF]

ov1

10.460
9.010
T.826
6.958
6.452
6,334
6.608
7.252
8.226
9.485

11.051
9.519
8.234
T.246
6.602
6.340
6.473
6.987
7.850
9.017

11.662
10.056
8.678
7.577
6.804
6.399
64389
6.769
T.514
8.582

10.617
9.154
T.949
T.052
6.510
6356
64599
T.219
8.181
9.440

11.200
9,660
84359
T+346
6.671
6.376
6,477
64968
7.817
8.982
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ECATE

Lzae
4t

—
oAy
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124¢€
c4t

ECETE

TTIME

1280.C
126C.¢
L3CC.C
121C.¢
1z22C.C
132C. ¢
1340.(
13¢C.C
13€C.(
127C. ¢

121C.C
122C.(
12:2C.C
134C.(
138C.¢C
12eC.C
127C.C
138C.¢C
139C.C
14CC.C

12:20.C
1340.C
128C.(C
13€0.C
137C.¢
13€EC.(
1235C.¢C
14CC.C
141C.¢C
142C.C

126C.C
13€C.C
127C.¢
138C.(C
136C.¢C
14(C.(
141C.C
142C.C
142C.C
144C.(

1260 C
136C.C
14CC.C
141C.¢
142C.C
143C.C
l4cC.C
145C.¢
146C.C
1470.¢

TTIME

Cv SL¥

28.85
c1.2¢
2%.82
4. 1C
23.86
23.45
23.41
23.77
24.51

25.5¢

c1.82
2632
25.G6
24415
23.5¢
22.36%
23. 62
24422
28.2C
26445

28.42
26,85

£.51
24446
23,1¢
23.42
23.51
24.CC
24.E8
ck.C4

2S.C:
27.36
25461
24.82
23.5%
23.52
23.4¢
23.81
24.54
5.6z

27.6¢
26446
i5.21
24.2¢
23.¢€¢€
z3.4¢
é3.¢¢
24421
z8.¢4
26453

Lv Suv

TABLE XI. - Concluded. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

LR B B BB A 2R 2R R IR IR IR R N R R AR R B B EE N 2R BR EE IR Y BE B Y IR BE NE N NE BERE B N I IR SR EE IE TR RN RN R S Ry

Dv2

17.085
17.€55
17.C33
17.Cl¢
17.CC<
17.0CC
17.0C0
17.C0¢
17.0156
17.037

17.C7¢
17.C51
17.C22
17.018
17.011
L7.Cl0
17.CL4
17.C24
17.C41
17.C€5

17.Cs8
17.C70
17.C4¢8
17.C33
17.C24
17.02C
17.022
17.03¢C
17.C45
17.C0¢17

17.121
17.0S0
17.C¢€¢
17.C45
13,37
17.031
17.C31
17.037
17.¢50
17.C7C

17.112
17.C85
L7.Cé€5
17.C51
17.C43
17.C4l
17.C45
17.C5¢
17.C73
17.(CSE

bv2

PARKING ORBIT TO 1.1 JUPITER RADII CIRCULAR PARKING ORBIT

VINF2

1.24¢C
7.C04
6.814
6.673
6.578
€.533
€.536
€.56C
£.666
6.854

7.171
€.966
€.8C7
6.655
€.632
6.616
6.655
€742
€.882
7.C78

T1.344
7.122
€.G47
6.819
6.738
6.7G7
6.726
6.795
6.918
7.C5¢

7.522
7.284
7.062
6.548
6.851
é.8C2
€.8C3
6.855
€.55¢
7.11¢8

1.451
T7.243
7.082
£.56¢E
6.5C3
6.88¢€
€.521
7.006
T.147
7.343

VINF2

Pri2

120.882
12C.817
120.737
120.€69
120.637
12C.675
12C. 797
121.027
121.355
121.774

122.C13
122.030
121.982
121.958
121.977
122.069
122.242
122.51C
122.855
123.277

123.226
123.226
123.210
123.196
123,211
123,278
123.413
123.624
123.914
124.267

124.292
1244339
124.354
124,357
124.377
124,428
124.533
124.696
124.937
125.234

125.366
125.417
122.439
125.472
125.521
125,603
125.738
125.926
12¢.174
1264462

PRI2

*
*
*
*
*
*
*
L]
L)
*
*
0
*
*
*
*
*
*
L]
*
°
*
*
L]
*
]
L]
0
[ ]
*
0
*
*
*
*
0
*
*
*
*
*
*
]
L]
L]
*
%
*+
[
*
*
[
*
*
*
L]
*
*
*

ALPHA2

-28.521
-27.017
-25.832
-24.96C
-24.396
~24.151
—24.227
-24.646
-25.412
~264.547

-28.634
-27.337
-26.352
-25.678
-25.315
~25.274
-25.560
-26.196
-27.186
~28.564

-30.221
-28.815
-27.725
-264.941
~26.466
~26.306
-26.473
=26.975
-27.834
-29.062

-31.790
-30.280
-29.081
-28.188
-27.605
-27.330
=27.3717
-27.750
-28.479
-29.569

-31.724
-30.421
-29.418
-28.731
~28.348
-28.217
—28.534
-29.126
~-30.081
-31.410

ALFFA2

VEL2

7.783
7.899
7.993
8.066
8a.116
8.146
8.155
8.146
8.119
8.07¢

T.947
8.045
8.122
84179
8.214
8.231
8.228
8.209
8.172
8.123

7.995
8.096
8.178
8.240
8.282
8.304
8.309
8.296
8.267
8.224

8.044
84149
8,234
8.301
8.348
8.376
8.387
8.380
8.358
8.321

8.201
8.290
8.360
8.412
B8.446
8.462
8.462
€.446
8.416
8.373

VEL?2

BET A

13¢6.937
146,791
15€.6517
16€.511
17€.371
18€.237
19€.097
2054957
215.817
225.671

142.945
153.805
163,665
172.52¢
183.385
193,245
203.10¢
212.96€5
222.82¢
232.685

141.094
150.954
160.814
170.674
180.534
190.394
200.254
210.114
219.974
229.834

138.242
148.102
157.962
167.822
177.682
187.542
197.402
207.262
217.122
22€.982

145.250
155.110
164.97C
174.83C
184.690C
194.55¢C
204.410
214.270
224.13C
233.990

EET A

ECCE

C.741
C.72¢
C.712
C.2C1
C.€6¢
C.€51
C.€51
C.€S4

RMIEC

2.4CC
za:CE
Zea2ll
z.1C¢
caCC2
1.£62
€.55¢
CocEE
[ 1 -1
C.522

ca4C4
24308
Yi%
2102
1.662
1.£179
€567
C.GE2
€S
C.S1¢

cetf]
Z435€
Y243
zel52
coléz
1.62%
C.S6¢
C.SES

~ o
-
o
wsm

W o

Zeb(4
2.3CE
24201
ceCS2
1.G7¢
1.8€1
(€6
C.GT7¢€
CaS4¢€
C.S0¢

RMIEC

VEL1 ALPHAL

2E.£32 22.936
3€.655 18.719
38,675 14.570
28.69C 10.478
3E.7CC 6.431
2g.70¢ 2.415
3t.7C8 -1.589
18.70¢ -5.596
2€.7C1 —-9.633
36,662 —13.722

Zt.€€5  2C.1S5
36.685 16,029
28.7C1 11.923
3€.713 7.863
3t.721 3.836
3ta724 -0.174
3E.724 —4,186
3£.72C -8.220
3€.7T12 ~12.301
2€.702 —1€.454

2E.6T5 21.666
28.6G6 17.484
28,712 13.363
JE.T2¢ G.250
28,735 5.252
1£.740 1.234
38741 =-2.780
28.738 -6.813
3€.722 -10.886
28,722 -15.026

2E.6ES  23.135
3E.707 18.936
ZE.725 14.79%
Z€.73¢ 10.713
28,745 €. €65
3E.75¢ 2.639
28,758 ~1.380
38.75¢ -5.413
3E.752 -S.479
IE.744 ~-13.606

2€e.718 2C.384
2€.737 16.232
3€.7%2 12.131
2E.763 8.072
3ELTT71 4.C36
2t. 774 0.015
38,774 -4.017
3¢.771 -8.080
2teT€4 —12.195
28,758 ~16.391

VEL1 ALPHAL

PHIL

-21.093
-28.873
-38.218
=49.623
~63.479
-79.618
263,142
246,669
232.321
220,423

~264026
=34.752
-45.360
-58.312
-73.711
269.247
252.287
237.084
2244317
213.828

—23.378
-31.550
~41.425
-53.500
-68.060
~84.679
258.110
2424140
228.450
217.231

-20.901
-28.578
~37.792
-49,035
~62.712
-78.718
764,063
247,468
232.945
22C. 869

-25.814
-34.432
=44,906
~57.696
~72.94%
-89.940
253.044
237.688
224.758
2144120

PHI 1

VINFL

16.136
14.166
12.383
10.862
9.708
9.050
8.988
9.531
10.595
12.056

14.854
13.001
11.379
10.082

9.235

84955

9.291
10.187
11.527
13.196

15.556
13.642
11.933
10.510
9.490
9.000
9.121
9.834
11,037
12,609

16.270
14.304
12.517
10.984
9.809
9.121
9.025
9.542
10.591
12.053

14.981
13.128
11.498
10.186

9.314

9.004

9.314
10.194
11.531
13.210

VIMF1

bVl

11.801
10.191
8.801
7.681
6.880
6.446
64,406
6,762
T.492
84555

10.745
9.275
8.054
T.135
6.566
6.385
6.603
T.207
8.163
9.426

11.320
9.775
8.463
T.432
6.734
6.413
64492
6.966
7.807
8.973

11.913
10.301
8.903
T7.768
6.949
6.492
6.430
64769
7.489
8.553

10.848
9.373
8.141
7.206
6.618
6.416
6.618
T.212
8.166
9.437

Cvl
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EL2TE

—
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TTIME

14CC. ¢
141C. ¢
142C.C
142C. ¢
144C.C
14£0.C
14€0.¢
147C.¢C
14€C.C
145C.C

Cv SLM

28.5¢
26.517
25.€2
24457
23.8%
e3.5C
23.51
c4.C4
24.8¢
26405

4 6 4 % 3t N 4 Tt oM % K 5t H OB

Dv2

17.134
17.1C5
17.C82
17.C¢6
17.C56
17.C52
17.C54
17.C¢€2
17.C77
17.1CC

VINF2

1.621
7.36¢
7.221
7.061
7.008
6.915
6.9G2
1.06C
1.182
7.35%

PHI2

126.311
126.400
126.455
12€.503
126.552
126,624
126.733
126.888
127.087
1274328

* N R HHEOE D REO NS

ALFFA2

-33.149
=31.743
—-30.641
-29.848
-29.356
-29.1174
-29.312
-29.783
=30.601
-31.789

VELZ

B.253
8.345
8.419
8.47€
8.515
8.536
8.542
8.532
8.507
84471

BET A

142.399
152.259
167.119
171.979
181.839
191.€39
201.559
2114419
221.279%
231.13%

ECCE

Ca742
0.72¢
C.71¢
C.7C7
C.7C1
C.€5¢
C.€6S
C.7C2
C.71C
Ce721

RMID

24452
2.354
Z2.25C
c d42
2.C2S
1.612
C.S617
C.584
C.S¢¢
(.52¢

VEL1

38.729
3E.T74S
28,765
2E.7717
3E.78¢
ERTRAAS
3t.792
2€.786

ALPHAL

21.828
17.660
13.546
S.477
S5.435
1.406
~2.621
~6.685

3€.784 —-10.791
3E.776 —14.970

PHIL

~23.,235
-31.319
~41.,083
=53.017
-6T.436
~-83.968
258.802
242. 720
228,515
217.516

VINFL

15.671
13.760
12.046
10.613
9.574
9.059
9,155
9.851
11.049
12.628

11.415
9.868
8.548
T.5085
6.791
6.452
6.514
6.977
7.815
8.988
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ECATE

TTIME
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26C.(
27C.C
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340.C
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TTIME

Cv SuMm

E6.E84
81.98
18.21
15.17¢
14.18
13.3¢
73.11
13.14
73,31
13.4¢

12a3¢
€68.26
€E.4¢
€3.5¢8
€2.5¢5
€2.2¢
€2.45
€2.52
€3.4¢
€4.04

€7.81
€3.€5
€C.4¢
£8.28
£7.Cz2
£6.5¢
€€.12
T.2¢
£7.6¢
58.72

€0.C1
6.6l
£4.C9
52.52
£l.€1
£1.8C
€2.2¢
52.02
53.5¢C
€4.1S

£7.4¢
53.72
£0.6¢
48.62
47.88
47.6C
47.52
48063
49.5¢
£0.5¢

Cv SLM
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TABLE XII. - TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

Dv2

45. 171G
44.383
43.183
42.065
41.005
39.565
38.528
37.881
26. £24
35.14S

38.1¢58
31.2717
36,471
35.113
34.516
34,241
33,492
32.723
31.929
31. 119

34, 8€3
34.129
33.4€¢
32. 6851
32.255
31.661
31.C55
304425
2¢. 777
29.1C3

31.42%
30. 876
3C. 369
29.884
29.4C3
2€.912
28.36¢
27.86¢
217,305
26,726

29.1CC
284625
28.2CE
27.810
27.41¢
27.018
260605
26,170
25.17C8
25+22C

Dv2

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

€C. 846
5¢.323
57.93¢%
5€.646
55.4C4
54.182
52.956
51.71C
5C.443
45.144

52.C42
50.987
50.01€
49.1CC
48.2C3
417.302
46.317%
45.424
44.432
43.41C

4E.064
47.165
46.350
45.584
44 ,84C
44.064
43.32¢
42.531
41.6G¢€
4C.828

43.8C1
43,102
424455
41.833
41.213
4C.577
36.9017
36.2C¢
3€.466
37.68%

4(.822
40.208
35.657
39.132
38.614
38.0¢€C
3171.521
3€.53S
36.31C
35.642

VINF2

PHI2

2.509
2.313
24269
2.371
2.608
2962
3.415
3.947
4,536
S5.164

3.676
3.462
3.400
3.481
3.695
4.025
4.454
4,961
54530
6.141

4,620
4.308
4.148
4.136
4,263
4.515
4.876
5.327
5.851
6.430

5.218
4.959
4.851
4.888
5.057
54345
5.736
6,208
6.748
7.340

64194
5.837
5.630
5.573
5.655
5.866
6.187
6.604
7.098
1.656

PHIZ2

LR AR A I A N 2L L R B BN I IR L R IR IR B B N A BN RPN 2R IR AR AR A N R 2R IR SR AR R B A B RN R A e X )

ALPHA2

83.454
83.031
82,769
82.655
82.671
82.796
83.007
83.279
83.589
83.917

83.081
82.655
82.388
82.264
82.266
82.373
82.561
82.808
83.093
83.398

83.135
82.615
82,256
82.047
81.973
82.013
82.145
82.347
82.599
82.881

82.613
82.159
81.863
81.708
8l.677
8l.748
81.901
82.114
82.368
82.647

82.651
82.101
81.713
8l.474
81.367
8l1.373
8l.472
8l.642
81.863
82.118

ALPHAZ

VEL2

61.187
59.716
58.358
57.065
55.802
54 .540
53.258
514944
50.601
49.222

52.315
51.315
50.374
49.460
48.545
47.607
464631
45,613
44.548
43.449

48.254
47.425
46.654
45.907
45.158
44.387
43,580
42.728
41.827
40.884

43.985
43.346
42,733
424121
41.490
40.823
40.108
39.351
38.544
37.690

40.919
40.382
39.882
39.382
38.866
38.314
37.725
37.088
364399
35.661

VELZ2

BETA

66.500
764360
8€.220
96.080
105.94C
115.800
125.660
1358.520
145.380
155.240

68.820
78.680
88.540
98.400
108.260
118.120
127.980
137.840
147.700
157.560

64.726
T4.58¢
84.446
94.306
104,166
114.02¢
123.88¢
132.74¢€
142.606
152.466

7C.493

80.352

90.213
100.073
109.932
119.793
129.653
139.513
149,372
159.232

6€.400
76.260
86.120
95.980
105.840
115.700
125.560
135.420
145.280
155.140

BETA

ECCE

4oSEE
4.€43

#56¢€
446
4.2¢€%
4.Cl4
247:C
24428
2.12¢€
2.£821
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RMID

1.6C¢
1.532
l1.44¢
1.CCC
C.o8¢
C.658
C.512
C.EET
€754
C.728

1.€16
1.5432
1.4€C

o372
€S5S¢
C.S5€z
C.521
ClEEE
C.E0¢S
C.14¢€

L1.€€¢
1.56¢

«S1¢€
1.421
CeSSS
C.982
C.55C
Cl.SCE
C.E51
(752

14645
1.57C
1.4E¢
1.402
[
C.572
C.S2€
C.EES
(.8324
C.117¢

J.€52
l.€22
1.84¢
1.462
1.CCC
C.58¢
(.¢€1
C.S22
C.87:2
C.BlE

RMID

VEL1

12.01C
71.782
1C.65¢
€5.592
€€.561
€1.537
€€.507
€€.459
€2£,3G€
62,321

€£.754
€4.961
€£,22¢C
62.50¢
€z.75¢
€z.072
€1.328
€C.55¢8
£€.76C
5E.9645

€2.571
61.934
614345
6(.77¢
€(a.21¢
£ca.64C
£5.042
58.41¢€
£71.76C
£1.080

5<.341
SE.866
5¢.41¢
51.973
57.51¢
$1.037
£€.5217
55,992
5£.42¢
€4.838

€7.1C¢
5€.722
€€.3€7
5€.015
55.652
554269
54.863
€4,42¢
£2.95¢

£2.464

VEL1

ALPHAL

24,311
15.679
1.4C7
-0.482
=7.96¢C
-14.997
~21.564
-27.632
-33.186
~38.213

23.894
15.578
1.624
0.C55
-1.107
-13,835
-20.107
-25.907
-31.223
—36.063

28.4417
20.131
12.164
4,567
-2.635
=S.431
-15.789
~21.698
-27.147
-32.141

24.61¢
16.639
S.Cl¢S
1.767
~-5.086
=11.525
~17.534
~23.111
—26.248
~32.957

29.C36
21. 048
13.36¢
6.109
-0. 802
-7.316
=13.424
-19.116
—24.3817
—2G.245

ALPHAL

LI B O O B A U R R R IR R B B A B BN O IR R N R NI N A BE S BN N R N N I N RN NN IR RN N A

PHI1

-50.733
~63.752
~T77.263
269,158
256.018
243.768
2324696
222,912
2144389
207.028

—48. 731
~61.996
-75.884
~89.897
2564573
244,051
232,844
223.034
2144555
207.260

-40.266
-53.090
-66,827
~81.076
264.1786
251.416
239.289
2284612
219.373
211.435

—44.364
-57.670
-71.851
-86.370
259.503
2464426
234,788
2244675
215.996
208.568

~36,028
-48.674
~62.475
-77.051
268,276
254,307
241,637
230. 544
221.011
212.871

PHI1

VINFL

47.489
43.864
41.313
39,825
39.294
39.539
40,333
41,451
42,714
43,972

40.378
37.155
34,937
33.736
33.458
33.922
34.907
36.197
37.613
39.C35

39.C61
35,494
32.848
31.194
30.508
30.663
31.456
32.665
34.092
35.591

34.577
31.520
29.390
28.232
27.988
284495
29.535
30.906
32.425
33.968

34,272
30.851
28.262
264603
25.889
26.019
26.812
28,046
29.525
31.099

VIAFL

DVl

41.131
37.602
35,127
33.687
33.175
33.411
34.179
35.261
36.485
37.706

344,222
31.114
28,988
27.841
27.576
28.019
284959
30.195
31.555
32.925

32.950
29,521
26.996
25.426
24.778
244924
25.674
26.821
28.181
29.614

28+644
25.735
23.724
224639
22.41C
22.885
23.861
25.154
264593
28.062

28.353
25.102
22,667
21.120
20.459
20.579
21.315
224465
23.852
25.336

Cvl
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ECATE
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ECATE

TTIME

36C.(C
4CC.(
41C.C
4Z2C.(
430.(
440.¢
450.¢
4€0.(
47C.C
480.C

41C.C
42C.C
43C.C
44C.C
45C.(
4€0.C
470.¢
4EC.C
46C . C
5C0.¢C

44C.¢C
450.(
4¢C.C
471C.¢
480.C
480.(
5CC.¢
510.¢
5¢0.¢
520.(

4€C.(
47C.C
48C.(C
4S0.(C
5C0.(
£10.¢
520.C
530.C
540.¢(
550.¢(

45C. (
5CC.C
£1C.(
520.C
520.C
£40.¢
S58C.C
5€0.¢(
570.¢
5€0.(

TTIME

Cv SLNM

fl.6¢€
48.5C
46.11
44012
44411
4441
44,17
45,6¢€
46,7170
47.1¢

£0.26
46.84
44,14
42.26
41.28
41.04
41.4C
42.18
43.2z1
44,24

4%.71
42415
40.51
39.C¢
2E.4¢
28.532
25.12
40.C¢
41.1¢€
42,38

4.1¢
41.9C
29.3C
27.46€
3€.42
26.14
2¢é.48
37.26
28.32
39.51

41.5C
38.56%
26427
24,92
24.24
34,2°¢
24.81
35.174
16.E¢
28.12

Cv SLM

*}***iﬂ'***ﬁfl*#‘lli**l*ii*****'I"I"I-ﬂ****Qﬂ#&*il*i*%{**ii**ili*

ov2

26.¢€81
264321
254589
25.668
25,345
25.010
244654
24.213
23,868
23.439

24.5€0
244668
24.388
24.123
23. 860
23.5€7
23.251
22.585
22, €4S
224 25C

23.21¢
22.5176
22.155
22.539
2243117
22.0C80
21.824
21.546
21.2465
20.627

21.640
21l. 727
21.£28
21.358
21.1177
2C.585
20.7178
20.553
2C. 3C4
20.034

200 €25
20.458
2C.3Cé6
20.157
20.002
16.833
19.65C
19. 446
19.22C
18.6175

ov2

VINF2

37.62¢
37.143
3646632
364256
35.814
354351
34.857
34.32¢
33.754
33.145

35.31C
34.878
34.4E€
34.114
33.743
33.35¢
32.542
32.454
32.0017
31.482

32.826
32.481
32.1¢€1
31.841
31.522
3le174
3C.755
3C.38%
29.5935
2%.44¢

3C.967
3C.652
3(.36¢
3C. (99
25.826
29.536
29.22(C
28,8175
28,491
28.071

2E.586
28.730
28.454
28.262
28.016¢
27.155
27.46¢
27.14C
26,775
26.3€2

VINF2

PHI2

6.1781
6.475
64321
6.313
6.440
6.688
7.042
7.485
8.002
8.580

1.794
7.389
1.136
71.033
7.072
7.241
1.526
7.911
8.382
8.923

8.374
8.019
7. 817
1.764
1. 850
8,061
8.383
8,799
G.298
S.864

9.430
8.975
8.673
8.524
8.520
8.651
8.503
5.259
S.1708
10.236

10.003
9.599
S.351
S.254
5«299
9.474
S 764

10.158

10.640

11.200

PHI2

.*#.GCCG&Q§¢¥O.§&.'.6.660..&*&#.id*.&&&&&&&’li&“..&‘I-Q.“'I-I»

ALPHA2

82.083
81.599
81.272
81.086
8l1.023
81.062
8l.183
81.366
81.593
81.849

82.107
81.525
81.106
80.835
80.698
80.673
80.740
80.880
81.074
81.306

81.491
80.976
80.618
80.401
80.307
80.315
80.407
80,563
80.766
81.002

81.501
80.886
80.434
80.133
79.965
79.910
79.948
80.062
80.232
80.443

80.837
80.288
79.898
79.650
79.527
79.507
79.573
79.705
79.886
8C.105

ALFFA2

VEL2

37.725
37.306
36.897
3€.4T17
36.029
35.542
35.008
34.423
33.789
33.108

35.31¢
34.970
34,636
34,296
33.932
33.533
33.089
32.596
32.054
31.463

32.838
32.566
32.294
32.003
31.679
31.312
30.898
30.440
29.930
29.374

30.888
30.664
30.445
30.214
29.956
29.659
29.318
28.933
28.496
28.013

28.914
28.739
28.558
28.355
28.120
27 .842
27.523
27.152
26.734
26,271

VEL?2

BETA

72.167

82.027

91.887
101.7417
111.607
121.467
131.327
141.1817
151.047
160.907

€8.073
77.932
87.793
97.652
107.513
117,373
127.232
137.092
146.953
156.813

72.840

83.700

93.560
103.420
113.280
123.140
132.000
142.860
152.720
162.580

69.7417
19.607
89.4617
99.327
109.187
119.047
128.9017
138.767
148.€27
158.487

75.512

85.373

95.233
105.093
114.953
124,813
134,673
144,533
154.393
164.253

BETA

ECCE

ZecC1l
242€S
24255
2.2E8
20252
ZelS2Z
24114
Z.C22
1.924
l.€22

l1.672
2.C471
2.CSC
z.1C2
2.C€8
2.0%¢
1.6¢¢
1.6¢¢
1.€47
1.7€3

— e
* 6 o
WO m
Oan
N an

23
1.541
1.S522
1.88¢
1.€332
1,771
1.7C2
1.€3C

1.€S¢C
1.7¢5C
1.7€¢
1.€(CE
l1.8C2
1.7€1
1.74%
1.€97
l1.€42

«SE1

1.€11
1.E5€
1.6€2
1.€51
1.€EE2
1.€6C
l.€z¢
1.6€2
1,822

1.4€C

ECCE

RMIC

1.€72
1.€6¢

«E1¢
1.424
C.c58
(.581
C.545
C.sC1
C.E57
C.eC1

1.721
1.€51
1.87%
1.463
1.4C1
(.6S4
C.S71
C.G2¢
.86z
C.841

1.7C2
1.£26
1.581
l.4¢€7
1.CCC
C.5817
Cl.S€1
C.G522
C.ET¢
C.EZ4

1.7¢1
1.682
1.€C¢
1.52¢
1.441
C.957
C.G1¢
C.94¢
C.c0¢
C.E6C

1.722
1.€661
1.5¢€2

«5CC
1,41¢
€692
C.57C
(.52¢
C.€62
C.844

RMIC

VEL1

54.862
54.575
§4.29¢
54.012
52,710
2,385
53.0121
52.64¢€
5%.234
£1.79¢

€2.23¢
52.0C%
z. T8¢
52.56€3
£z2.321
£2.069
£1.7€4
£1.471
€1.129
€. 760

51.624
51.452
£1.28C
51.097
£(.864
5C. 667
€C.4l2
5C.122
45.82¢%
4€.493

£C.4C¢
£C. 269
5C.13¢
45.99¢
4%.84C
4C.662
4<.45¢
45.232
4€.917
4€.6S7

4¢.221
462115
45.012
4€.895
48,756
4£.569
4¢.417
4€.2C7
47.972
47.717

VEL1

ALPHAL

25.384
17.713
10.387
3.422
=3.167
-9.364
—15.163
~2C.559
—-25.558
~30.171

2S5.€41
21.958
14.597
7.582
C.927
-5.355
~11.254
-1€.767
-21.8%6
-26.653

2€.135
18.742
11.680
4,963
—-1.397
-7.388
—-13.C08
~18.263
—22.153
=27.695

3C.240
22.823
15.72C
8.946
2.514
-3.566
—~G%a289
~14.659
-19.6175
~24.351

26€. 835
19.696
12. 871
6.373
0.211
-5.601
-11.085
-1¢€.219
~21.022
—25.509

ALPHAL

PHI1

-40.088
-53.227
-67.503
-B82.396
262,911
249.230
237.067
226.560
217.598
209.966

-32.065
-44.371
-58.027
-712.749
-87.850
257.584
244,321
232.730
222.822
214.410

-36.090
=484 903
~63.083
-78.188
2664637
252.349
239,609
22846217
219.312
211.421

—28.489
~40.346
-53.698
-68.381
-83.768
261.132
247.253
235.101
2244752
216. 012

-32.490
—44.861
~58.776
~73.916
~89,457
255.676
242.318
230.816
221.095
212.902

FHIL

VINFL

30.740
27.737
25.583
24 .360
264.042
242495
25.514
26.888
28.442
30.049

31.074
27.728
25.123
23.386
22.566
224600
23.322
24,519
25.996
2T.599

28.139
25.150
22.932
21.593
21.146
21.488
22.430
23.769
25,320
26.955

28.883
25.584
22.944
21.102
20.141
20,036
20.647
21.776
23.220
24.823

264343
23.355
21.062
19.590
18.989
19.193
20. 037
21.311
22.835
244475

VIANFL

ovi

244997
22.176
20,177
19.051
18.761
19.176
20.113
21,385
22.835
244345

25.313
22.167
19.752
18.162
17.418
17.449
18.104
19,198
20.558
22.048

22.552
19.777
17.750
16.542
16,142
16.448
17.296
18,512
19.934
21.448

234249
20.177
17.760
16.103
15.250
15.157
15.698
16.707
18.011
19.476

20.879
18.134
16.067
L4.764
14,238
14,417
15.158
16,290
17.662
19.157

DVl
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ECATE
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TTIME

510.C
52C.C
52d.(
£4C.C
58C.¢(
5€0.C
570.C
580.(
550.¢
6C0.¢

540.C
55C.(
5€Ca(
51C.C
580.(
560.C
60C.¢
€1C.(
62CaC
€3(C.¢

5€0.(
570.¢
SEC.(
56C.C
6CC. ¢
610.C
6ZC.(
€20.C
€40.C
€5C.(C

56C.(
6C0.C
€1C.(
£2C. ¢
€2C.¢C
€40.C
€EC.C
6€0.(
617C.C
680.C

TTIME

Cv SuUM

4l.4¢
28.31
38.1¢%
33.5C
32.81
32.45
32.11
23.48
24.46
25,11

28.3¢
35.52
23.3¢2
31.82
21.C¢
30.65¢
21.4¢
22.3¢
23.49
34,7¢

2E.€¢L
35.¢€2
23.11
21.23
30.C7
29.¢€z
29.€C
3C.41
21.47
312.€5

35.9E
23.21
21.C1
25.41
28.62
28445
28.85
29461
20.17¢
22.0¢

Cv SLM

TABLE XII
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Dv2

16,648
154459
19.3¢8
19.243
16. 116
18.5¢€0
18. 830
18. 662
18.475
18.27¢C

18.€46
18.529
184423
18.318
18.208
1€.C87
17.65C
17. 756
17.625
17.436

17.88¢
17.778
17.68¢
17.5%8
17.5C8
17.411
17.300
17.175
17.C32
160 E74

17.1C8
17.C24
16,545
16.875
1€. 156
16.707
16.6C5
16.488
1€.356
16.2C8

Dv2

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

2T.463
27.22¢
27.016
2¢.815
26.611
26.361
26,146
25.871

Se563
25.221

25.844
25.651
25.4176
25.302
25.117
24.913
24.683
24.422
24.128
23.801

24.574
24.391
24.232
24.082
23.927
23.757
23.56¢%
23.345
23.064
22.811

23.22¢
23,075
22.545
22,812
22.612
22.512
22.32¢
22.11%
21.8172
21.6CC

VINF2

PHI2

11.106
10.599
10.249
10.054
10.008
1C.101
10.320
10.652
11.083
11.6C1

11.676
11.221
1€.925
10.784
1C.789
1C.930
11.193
11.566
12.036
12.590

12.830
12.271
11.870
11.629
11.541
114597
11.786
12.095
12.510
13.020

13.399
12.893
12,548
12.362
12.328
12.436
12,674
13.028
13.487
14.041

PHI2

B od oo B o BB B ST OB DD SN RN B OGN REREDRORDDD O NLE OO,

ALPRA2

80.832
80.182
79.698
79.366
79.168
79.085
79.097
79.186
79.334
79.526

80.118
79.535
79.114
78.836
78.684
78.638
18.679
78.788
78.951
790153

80.098
79.412
78.895
78.533
78.307
78.197
78.185
78.251
78.379
78.555

79.332
78.714
78.261
77.955
17.776
77.706
77.723
77.812
77.957
78.145

ALPHA2

VEL?2

27.297
27.159
27.020
26 .865
26.682
264461
2¢.196
25.885
2545217
250124

25.690
25.587
254472
25.334
25.163
24.951
24.694
24.391
244043
23.652

24.322
244247
24.167
24 .068
23.940
23.775
23.568
23.315
23.018
22 676

22.993
22.941
22.876
22.786
22.663
22,500
22.294
22.043
21.748
21.411

VELZ

EETA

71.420

81.280

91.140
101.000
110.860
12C€.720
130.580
140.440
150.300
160.160

77.187

87.047

9€.907
10€.7617
11€.627
12€.487
13¢.347
14€.207
15€.067
165.9217

72.094

82.954

9z.814
102.€74
112.5324
122.394
132.254
14Z.114
151.974
161.834

78.860

88,720

98.580
108,440
118.300
128.160
138.020
147.880
157.740
167.60C

BET 2

ECCE

1.462

«S4C
1.572

«EES
1.561
1.5€C
1.657
1.524
1.485
1.44]

l.4z€
1.414
1.4¢1
1.507
1.5C4
1.461
l.46€8
1.427%
1.4C2
l1.2€2
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RMIC

1.782
1.712
1.€38

«EEE
l.474
€.96¢
C.Se¢
C.55%
C.S22
C.E71

1764
1.£62
1.€15
1.822
la44¢
€.G5¢
C.S7¢E
(.54
C.SCE
C.861

l1.81¢
l1.745
1.€17C
1.561

«£C7
1.CCC
€.S51
C.Ctk
C.524
C.8G2

1.76¢
l.72¢
1.€47

«SEE
1.481
C.SSE
C.GE4
C.5517
C.s2¢C
(.87¢

RMID

VEL1

4€.28¢
4€.211
48.132
4E.046
417.944
41.821
47.6175
47.5C5
417.311
47.065

41,356%
474343
47.281
41.2017
47.115
47.002
4€.867
4€.T08
4¢€.527
4€.32¢€

4€.672
4€.6123
4€.591
4€.540
4€.474
4€.389
4¢.283
4€.15¢
4€.00¢€
4. 83¢

4£.962
45.961
4£.93%
4£.89C
4%.826
45,749
45,648
4E,52¢
4%.384
4£.222

VEL1

ALPHAL

30.783
23.611
16.74C
10.180
3.944
-1.563
-7.539
-12.784
~-17.706
~22.320

27.461
204553
13.93¢
T.632
1.643
~4.026
=9.376
-14.412
~19.144
~23.589

31.262
24.313
17.647
11.278
5.212
-0.545
-5.593
-11.135
-15.979
-20.541

28,018
21.308
14,881
8.745
2.5C6
-2.633
~-7.875
-12.827
-17.5C0
-21.9C9

ALPHAL

. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

PHIL

-25.364
-36.723
~49.658
—-64.140
-79.653
2644806
2504326
237.591
226. 757
217.646

~29.336
~-41.217
-54.757
-69.776
~85.543
259.086
245,129
233.073
222.910
214.383

—22.687
-33.539
~46. 004
-60.167
~75.658
268.479
253.450
240125
228.782
219.275

-26.628
-38.009
-51.108
-65.885
-81.737
262.484
247.957
235.342
224.718
215. 837

PHI1

VINFL

27.350
244091
2l.416
19.469
18.359
18.097
18.578
19.612
21.003
22.588

25.078
22.C96
19.737
18.137
17.378
17.432
18.154
19.349
20.833
22.463

26.252
23.035
20.334
18.296
17.043
16.623
16.963
17.894
19.221
20.775

24.169
21.200
18.789
17.077
16.168
16.068
16.665
17.773
19.205
20.815

VIANF1

cvi

21.815
18.806
16.384
14.658
13.691
13.465
13.880
14.784
16.015
17.439

19.711
16.995
14.893
13.499
12.8465
12.894
13.514
14,553
15.863
17.325

20.795
17.843
15.421
13.636
12.564
12.209
12.496
13.290
l14.440
15.812

18.877
16.191
14.064
12.592
11.827
11.744
12.245
13,186
14.427
15.847

cvl
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ECATE
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ECATE

TTIME

€2C
€4C
€EC
€€C
61C.C
6EQ.C
65C.C
7CC.C
710.C
120.C

oC
o C
«(
C

67C.(
680.C
€50.¢
7CC.(
716.¢
TeC.C
T2C.C
740.¢
75C.C
1€C. C

65C.(
700.¢C
71C.¢C
120.¢€
TiC.(
14C. (
1EC.C
7€0.C
77CaC
78C.C

72C.¢C
730.¢
T74C.C
750.C
1€C.C
77C.C
78C.C
75C.(
8CC.c
810.¢C

14C. ¢
75C.C
7€C.(
770.C
78C.(
790.¢C
8C0.C
810.¢
820.C
830.C

TTIME

OV SLM

4.2z
31.5%
29.41
27.5C
£7.C¢
26.8¢t
21.2¢€
28.017
2%.11
20.4°

32.74
30.15
28.C17
2€a5S
5. 1€
25457
25.62
26.12
Z7.82
29.10

23,22
30.74
28.41
64,61
£5.42
24. €€
24.54
25.45
€442
27.¢6C

Zl1.5C
28.5%
26 €T
25.3€
24 .4€
24.1¢€
24447
25.1%
k.24
27.50
32.3¢
29.6¢€
27.35
25.52
24.20
23.¢68
23.€¢
24,14
25.C2
2¢6.16

Cv SuM

i*ii{-i.ﬂ{&*iiioliﬂi*!iﬁiiﬁili{*******Q*ii*i*i#il**}****%{i

on2

164133
16.069
16.011
15.653
15. 851
15. 816
15.7317
15.€4C
15.530
15.406

15.32C
15.269
15.224
15.179
15.126
15.C72
15.CC3
14.923
l4,83C
l4.726

14,891
l4. 847
14.8C7
l4. 166
14,729
14,683
14.¢€28
l4.5€3
14.486
14,398

l4.4€8
14.425S
14,366
14.3€3
14.32¢
14.282
14.230
14.167
144054
14.C1C

14.1217
14.088
14.C56
l4.021
13.6617
13.663
13.621
13.871
13.810
13.740

Dv2

VINF2

21,461
21.34C
21.231
21.123
21.C05
2C.87¢C
20.711
2C.526
2C.313
2C.071

19.903
15.803
1€.713
15.624
19.525
15.40%
16.272
16.11¢C
18.521
1€.7C5S

19.05¢
18.955
18.872
18.795
18.712
LE.617
18.503
18.367
18.20¢
18.C2¢C

LE.LEE
18.085
18.C1¢
17.544
17.8¢¢
17.772
17.659
17.523
17.363
17.17%

17.43¢
17.351
17.2¢€1
17.21¢
17.151
17.077
1€.583
16.87C
16.734
16.575

VINF2

PHI2

14.716
14.186
13.820
13,617
13.569
13.666
13.897
14.251
14.714
15.278

16.C¢3
15.509
15.122
14.502
14.841
14.929
15.157
15.511
15.982
164560

174342
16.678
164180
15.854
15.694
15.693
15.840
léel24
L6.534
17.C60

17.929
17.322
16.885
16.622
16.525
16.585
16.792
17.134
17.602
18.187

19.267
18.547
18.001
17.630
17.431
17.395
17.518
17.787
18.191
18.720

PHE2

‘OD**.D###'&*QQ&&J..Gi**&.h&“&6*’0&’*'.&*.&*&“*#&&0!&l&*&&

ALFRAZ

78.595
77.969
77.508
77.194
77.008
76.929
76.938
77.019
17.156
77.338

77.810
T7.175
76.707
16.387
76.193
76.107
76.109
76.183
T6.314
76.490

17.722
76.979
76.416
76.010
75.743
754595
15.545
754576
15.672
75.821

716.826
76.158
15.662
75.316
754099
74.993
T4.976
75.033
75.150
75.315

16.717
75.939
75.343
74.911
T4.620
74.453
T4+384
74.398
T4.479
74.615

ALPEA2

VEL2

21.175
21.153
21.116
21.052
204955
20.818
204639
20.417
20.151
19.845

19.567
19.570
19.555
19.512
19.435
19.319
19.162
18.962
18.721
18 .440

18.615
18.637
18.648
18.633
18.587
18.505
18.382
18.219
18.014
17.768

17.753
17.781
17.793
17.775
17.724
17.634
17.504
17.333
17.122
16.872

16.912
16.958
16.988
16.995
16.971
16.914
16.816
16.678
16.499
16.281

VELZ

BET A

8l.180

91.040
100.900
110.760
120.€20
130.480
1404240
150.200
160.060
169.920

82.50C

93.360
102,220
112.080
122.940
132.800
142,660
15z2.520
162,280
172.240

79.40¢

89.26¢

99.12¢
108.986
118.84¢6
128.706
138.566
148.426
158.28¢
168.146

85.172

95.033
104,892
114,753
124.613
134.473
1444333
154,193
164,053
173.913

81.080
90.940Q
100.800
110.660
12C.520
130.280
140.240
150. 100
159.960
169.820

BET 2

VELY

4€.112
45,102
4%.084
45,054
48,009
44,945
44,863
44,761
44.64C
44,502

44.380
44,381
44,374
44,35¢€
444,322
44,271
44,202
44.11¢€
44,0132
42,864

42.9¢€¢
43.977
4:.982
42.97¢
4:.95¢€
424922
4Z.87C
42.802
42.717
42.617

4:.61C
42,622
42,621
42.61%
42,568
42.5€2
432.51¢C
42.441
42.351
42,25¢

43.275
43,293
43.3(CS
42.3C7
42,258
4Z.27€
42,238
43.184
42,115
42.032

VEL]

ALPHAL

27.703
21.165
14.898
8.911
3.206
—2.214
-T.354
~-12.221
-16.828
~-21l.19C

21.369
20.989
14.870
9.018
3.436
-1.876
—-6.524
-11.71¢
—16.265
—-20.587

3C.813
24.388
18.211
12.292
6.635
1.239
~-3.898
-8.784
-13.42$
~17.846

27.748
21.522
15.540
9.812
4.338
-0.884
-5.869
-1C.597
~154110
-19.414

31.€72
244799
18.763
12.971
T.424
2.119
—2.941
-1.767
-12.370
-16.765

ALPHAL

*
*
x
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*®
*
*
*
*
*
[ ]
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

PHIL

—-25.871
-37.041
-49.969
—64.666
~80.577
263.459
248.695
235.86¢€
225.079
216.085

~25. 295
-36.274
-49,.,C39
-63.650
~79.598
264.283
249,311
2364290
2254357
2164260

~19.537
—-294522
-41l.144
~54.648
-69.918
~B86.157
257.973
243.673
231.473
221.306

-23.493
-34.041
~46.372
-60.634
-76.468
267.211
251.8Q05
238,292
2264926
217.490

-18.C89
-27.692
-38.884
-51.980
~66.977
-83,227
260.607
245.852
233.194
222.648

PHI1

VINFL

23.308
20.401
18.021
16.309
15376
15.241
15.804
16.885
18.301
19.905

22.566
19,718
17.371
15.665
14,714
14.550
15.083
16.141
17.543
19. 141

23,898
20.869
18.252
16.181
14.791
14,173
14,313
15.083
16.300
17.797

22.139
19.312
16.940
15.159
14.095
13.803
l4.224
15.199
16.549
18.122

234496
20.508
17.895
15,781
14.304
13.571
13.593
14.266
15.417
16.876

VINFL

vl

18.091
15.480
13.399
11.946
11.172
11.061
11.525
12.430
13.641
15.041

17.419
14.877
12.843
11.410
10.631
10.499
10.931
11.805
12.989
14.371

18.629
15.895
13.599
11.839
10.694
10.197
10.308
10.931
11.938
13,207

17.033
14,520
12,477
10.994
10.134

9.902
10,237
11.026
12.147
13,486

18.262
15.574
13.291
11.506
10.302

9.719

9.736
10.271%
11.206
124422

ocvl
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TTIME

77C.C
780.¢(
76C.C
8CC.(
81C.(C
820.¢
820.C
840G . ¢
850.¢C
8€0.C

16C.(
8CC.(
81C.¢
82C.(C
83C.(
840.C
850.¢C
8€C.(
87C.C
88C.C

82C.¢
820.C
840.¢
850.C
8€0.C
870.C
88C.C
860.¢
9C0.¢
S1C.(

840.¢
85C.¢(
E€C.(
83C.¢C
8EC.(
860.C
SCC.(
G1C.C
Ge0.¢C
§20.¢C

87C.¢
88C.¢(
850.¢(
SCC.C
S1C.(
920.C
S2C.(
S40.C
95C.C
9€0.C

TTIME

Cv SLM

20.51
28.CC
5.2
24.3¢E
23442
z3.C1
23.28
23.64
24.54
Z€. 18

Zl.471
28.7S
2€.5C
24.68
23.4C
22,12
é2.¢2
23,04
23.8¢
24457

25.1¢
27.23
25.16
23.6C
22.€C
22.18
22432
22.52
23.8¢
25.C¢

20.17¢C
28.0¢
z5.€1
23.9%
22.EE
z21.6¢
21.79
22.14
224651
23.6¢

29,.C2
26.6C
24.54
22.6¢
2l.S2
21l.4¢
Z21.54
22.0¢
23.0C
Z4.1¢

Ov SLM

TABLE XII

L A BN NN I R R R K R B NP RE ONE BRI RO R 2R R NE NN AR E RN R AR IR K NN R VA

Dv2

13.77%
132.748
13.722
13.657
13.6¢9
13.63¢€
13.595
13.545
13.4€17
13.415

13.5C1
13,465
12. 444
13.422
13.366
13.373
13. 340
13.3C0
13.252
13.168

13,217
13.191
13.171
13.151
13,130
13.1C4
12.C72
13.C32
12.986
12.931

12.6€5
12.962
12.641
12.924
12.5C6
12.885
12. E¢0
12.828
12.789
12.743

12.754
12.1740
12.714
12.7C¢
12.€€3
12.6€3
12. €41
12.6C6
12.5¢€8
12.523

Dv2

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

16,665
16.565
1€.536
16.47¢
16.414
16.337
l1€.243
1€.126
15.662
15.834

lé.C2¢
15.652
15.893
15.841
15.781
1£.724
15.647
15.551
15.435
15.26¢

15.351
15.290
15.24C
15.192
15.14¢
15.076
14,597
14.9CC
14.785
14.647

14.19¢
l4.724
L4,673
14.62¢
14,584
14,532
14.4¢8
l4.36€¢
14.2817
14.169

14.197
14.15%
14,054
14.C57
14.C11
13.661
13.902
13.810
13.706
13.56¢C

VINF2

PHIZ2

165.860
15.199
18.716
18.411
18.279
18.311
18.499
18.832
19.299
15.893

21.261
20.486
19.888
1G.471
19.234
15.170
16.270
19.525
19.924
2C.459

21.862
21.148
20.616
20.269
20,102
20.108
20.278
20.602
21.069
21.677

23.328
22.498
21.849
21.387
21.111
21.016
21.093
21.337
21.734
22.2717

23.538
23.134
22.597
22.201
22.003
21.978
22.116
22.453
22.926
23.546

PHIZ2

&&“4&4'i6‘6“Gﬂiﬁ'l)“GG&G5#b("béﬂ'b66#“*GQ6'&0650""54.““.6&..6‘066

BLPHA2

75.760
75.060
74.535
T4.164
73.926
73.800
73.766
73.808
73.911
14.064

15.626
74.813
74.188
73.731
73.419
73.230
73.143
73.141
73,208
73.332

14.606
73.874
73.323
72.930
72.673
72.529
72.479
72.506
72.598
72.739

T4.443
73.596
T2.944
72.463
72.131
71.924
71.823
71.805
71.859
71.970

73.358
72.617
72.017
71.608
71.330
71.173
71.120
71.119
Tl.198
71.330

ALFFA2

VEL2

16.170
16.220
16.250
16.251
16.220
16.151
16.044
15.89¢
15.709
15.484

15.418
15.484
15.533
15.558
15.553
15.512
15.433
15.315
15.158
14.962

14.771
14.844
14.890
14.908
14.893
14.842
14.752
14.624
14,458
14.253

14,098
14.181
14.246
14.285
14.295
14.269
14.208
14.105
13.966
13.789

12.542
13.644
13.680
13.716
12.713
13.678
13.612
13.488
13.338
13.151

VEL Z

BET A

8¢.847

96.707
10€.567
11€.427
12€.287
136,147
146.007
155.867
165.727
175.587

8z.7532

92.613
102.472
112,333
122.193
132.053
141.912
151.773
161.633
171.493

88.520

98.380
108.240
118.100
127.96C
137.820
147.68C
157.540
167.400
177.26¢C

84.427

94.287
104,147
114.007
123.867
133.727
142.587
153.447
163.307
173.167

90.193
100.053
109.913
119.773
126.633
139,493
149,353
159.213
169.073
178.933

BET A

ECCE

1.C€7
1.07¢
1.C€2
1.0¢€¢
1.C€17
1.CES
1.0€C
1.072
l1.C€8
1.05¢%

e N=RelWeWoNeNaloWallal

.
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R T e ]
Minm O DM O n

1.€11
1.C14
1.C17
1.C15
l.CzcC
1.02¢C
1.C18
1.C1¢
1.01C
1.0C<

Ca.SSE
1.CCC
1.CC1
1.CC2
1.CCz
1.0C1
(.56
(.55¢
C.551
C.SET

ECCE

RMIC

l.86¢
1.€1¢
1.72¢
1.65¢
1.5171
1.CCC
C.652
(.5172
C.542
€.6C2

1.942
1.87C
la762
1.712
l1.628
1.541
(.59SS
C.SE¢
c.5¢1
€527

1.521
1.€47
1.761
1.€84
1.55€
1.508%
C.59¢
€577
C.G4¢
Ca51C

1.671
1.856
1.822
1.74C
1.€5¢
1.5¢17
€.5¢¢
C.SES
C.G¢&¢
C.522

1.65C
1.874
1.76¢
1.711
l.€24

£2E

C.G65¢
C.S8C
C.5¢2
C.S1¢

RMILC

VEL1

42.990
42,009
42.020
42,021
4%.008
4z.982
424943
4z.88¢
4248198
4z2.731

4z.712
424737
42.75¢8
42.764
4z.7€2
42.747
42,718
42.67¢
47.62C
424551

42.48¢
424509
4z.52¢
42.532
42521
42.508
4z.471
42.432
424376
4z.3Cé

424255
42.282
4z.3C4
42,3117
420321
4z.312
420291
472.257
4Z.211
42.152

42.072
42.10¢
4z.1117
42.12¢
4z.128
4¢.116
42.0%5
424059
42.0C7
41.948

VEL1

ALPHAL

28.046
21.959
16.105
10.489
5.112
-0.029
~4.939
—9.625
~14.111
-18.4C0

31.263
25.129
15.219
13.538
8.090
2.873
~2.119
—~6.892
-11.458
-15.832

28.2173
22.311
16.571
11.056
5.766
0.657
~4.156
~8.8C4
~13.260
-17.536

31.3%2
25.383
19.587
14.009
8.65C
3.508
-1.424
—6.148
-1C.682
~15.037

28.432
22.565
16.953
11.524
6.315
1.308
=3.506
-8.102
-12.533
—-16.800

ALPHAL

. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

PHI1

~22.012
=32.177
—44.094
=57.996
-73.655
269,905
2544139
240.175
2284357
218.633

-16.914
~26.180
-36.991
-49.703
~64.411
~80.588
263.030
247,878
234,796
223.889

~20.807
~30.633
-42.1178
-55.735
~71.189
-87.675
2564265
241,900
229.1736
219.666

-15.573
~24.945
-35.419
=-47.7177
-62.194
-78.264
265.199
249.714
2364249
225.008

-19.840
-29.421
~40.575
-53.822
-69. 049
-85.544
2584129
2434458
230.949
220.589

PHIL

VIML

21.803
19.001
16.616
14.778
13.618
13,213
13.528
14,424
15.723
17.270

23.169
20.223
17.620
15.479
13.933
13.100
13.015
13.599
14.686
16.107

21.52¢
18.756
16 .366
14.487
13.249
12.746
12.966
13.788
154039
16.560

22.894
19.990
17.403
15.244
13.645
12.729
12.552
13,054
14.083
15.468

21.296
18.549
16.168
14.258
12.959
12.373
12.514
13.263
14.469
15.966

VIMNFL

vl

16.731
14.249
12.203
10.683

9.756

9.439

9.686
10.398
11.457
12.756

17.965
15.322
13.055
11.256
10.005

9.351

9.286

9.741
10.609
11.777

16.485
14,035
11.994
10.448
9.467
9,078
9.248
9.890
10.896
12.156

17.715
15.116
12.870
11.063
9.777
9.065
84930
9.315
10.124
11.247

16.276
13.856
11.828
10.265
9.242
B.794
8,901
9.478
10.433
11.659

bv1
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ECATE

ELATE

TTIME

85G.(
9CC.(
910.¢C
GzC.C
$20.C
S4C.(C
S55C.(
GéC.C
57C. ¢
SEC.C

52C.C
9:20.C
940.C
980.¢C
G€C.(
$10.¢
G€0.C
960 .C
10€0.C
1010.¢

S4C. C
SeC.C
GEC.C
57C.C
GEC.C
S5C. ¢
16CC. ¢
1C1C. ¢
10zC.¢
102C.¢

SIC.¢
S8C.C
GSC.C
10C0.¢
1C10.¢
102C.C
10230.¢
1C4C. ¢
1C5C.(
10€0.C

TTIME

20.C¢
21.48
25.24
23.42
22.CS
¢le.32
Zl.11
Zl.41
22412
23 .1¢€

2E.4¢
26.C¢
24.02
22.44
Z2l.3%
20.8¢
2C.86S
21.138
22.271
23.42

2S5.52
26.98
24171
2245¢
2l.61
¢0.8C
2C.54
20.8C
Zl.4t
22.5¢C

21.5¢
25.61
23.5¢
22.01
z0.62
2C. 27
zCl.2t8
2C. 82
z1.€71
22.8C

CV SLM

*i#***’i***ili****{*{i****i*********ﬂ’i**"l*{'*'Ii

ov2

12,5617
12.543
12.525
1z.511
12,456
12.4€Q
12.4¢0
12,434
12.403
12.3¢6

12,371
12.352
12.3237
12.324
12.311
12.295
12.274
12.249
12.218
1z.182

12.216
12.195
12.118
12.1¢6
124155
12,141
12,125
12.105
12.675
12.0C45

12.053
12.035
12.022
12.011
11.569
11.586
11.5170
11.64S
11.924
L1.895

Dv2

VINF2

13.706
13.642
13.595
13.556
13.518
13.473
13.4156
13.35¢C
13.265
13.163

13.177
13.124
13.084
13.C4¢
13.010
12.965
12.508
12.837
12.75¢C
12.647

12.745
12.684
12.63¢
12.603
12.56¢
12.531
12.484
12.42¢%
12.352
12.264

12.2173
12.222
12.182
12.150
12.117
12.078
12.029
11.968
11.892
11.802

VINF2

PHI2

25.470
24.585
23,886
23.380
23.066
224942
23.000
23.232
23.628
24.181

26.092
25.272
24.645
24.216
23.981
23.937
24,076
24.389
24.861
254504

21.690
264751
26.003
25.452
25.103
244950
24.989
25.212
25.610
264175

28.323
27.453
2€.780
26.310
26.044
25.977
26.103
264413
26.899
27.555

PHIL2
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ALPFA2

73.161
72.283
71.604
71.102
70.751
70.528
70.410
7C.380
70.421
70.522

72.007
71.218
70.620
70.188
69.895
69.720
69.641
69.642
69.708
69.829

71.773
70.865
70.163
69.642
69.274
69.036
68.905
68.862
68.891
68.979

7C.5417
69,733
69.116
68.667
68.360
684172
68.080
68.069
68.123
68.232

ALPHA2

VELZ

12.928
13.023
134100
13.152
13.173
13.160
13.111
13.024
12.899
12.737

124443
12.536
12.606
12.649
12.658
12.633
12.570
12.471
12.334
lz.161

11.882
11.989
12.076
12.138
12.166
12.167
12.128
12.052
11.940
11.791

11.458
11.561
11.641
11.693
11.712
11.696
11.644
11.554
11.429
11.268

VEL?2

BET A

86.100

95.960
105.820
115.€8C
125.54C
135.40C
145.26C
155.120
164.980
174.840

S51.8617
101.727
111.5817
121.441
131.3017
141.167
151.027
160.887
170.747
180.¢07

81.774

97.634
107.494
117.354
127.214
137.074
146.934
156.794
16€.€54
17¢.514

93.540
103.400
112.260
123.120
132.98¢C
142.840
15z.700
162.560
172.420
182.280

BET A

ECCE

C.GEE
C.SES
C.GE¢
C.SEE
C.G€¢
C.SEE
C.SE4
C.SE2
C.G7¢
C.S517¢

C.612
c.512
CeS72
C.S572
€512
C.S7¢C
C.G€S
C.S€¢€
C.9€4
C.961

C.S€4
0.562
C.5€C
C.955
C.S56
C.G5E
C.SG5¢
€555
C.5¢2
[°3-1¢

coo
a4 e
M A
Hoan
m o

C.541
C.G4¢
C.545
€.542
C.542
Ce94C
€.S512¢

ECCE

RMIC

2.00¢
1.621
1.84¢
1.76¢
1.£81
1.662
1.CCC
€551
C.SES
C.S3¢

1.¢7¢
1.60z
1.€21
1.73¢
1.€4¢
1.55¢
€.5%17
C.582
C.951
0.521

c.C2¢
1.654
1.€7¢
1.752
1.7c¢
l.€1¢€
1.CCC
C.S52
C.572
C.G42

z.(CE
1.G2¢€
l1.€4¢€
1.761
1672
1.581
C.SSE
C.5¢e¢
C.S¢C
C.S52¢

RNIC

VEL1

41.876
41.9C8
41.932
41.548
41.955
41.951
41.93¢
41.508
41.87C
41.82C

41.732
41.759
41.781
41,7932
41.76¢€
41.789
41.77¢
41.74C
41,666
4l1.64¢

41.5€E
41.598
41.€24
41.642
41.651
41.65C
41.639
41.617
41.5€4
41.542

41.445
41.477
41.50C
41.514
41.516
41,515
41.5CC
41.475
41.440
41.366

VEL1

ALPHAL

31.462
250568
19. 877
14.392
9.114
4.04C
-0.835
-5.519
-10.023
-14.3263

28.532
22.790
17.248
11.507
€.767
1.822
~2.533
~T7.510
~-11.920
-16.179

31.479
25.690
20.095
14. €95
9.490
4,479
-0.346
~4.562
~Ge471
-13.797

28.57¢
224930
17.475
12.210
T.134
24244
-2.410
-7.017
-11.409
~15.661

ALPHAL

li{*i&i\l*******l'*Q**l'l'***I’i*ﬁ**9&*********!.*’Q

PHIL

-15.233
~23.951
-34,132
—46.172
~60. 310
~T16+248
2674125
251.354
237.549
226,001

-19.C76
~28.353
~39.277
~-52.217
-67.233
-83.679
259.855
2444836
232.016
221.394

~14.665
~23.166
~33.092
~44.,854
-58.735
-74.531
268. 788
252.787
238.685
2264863

-18.489
-27.548
-38.222
-50.903
~65.713
~82.101
261.302
246.028
232,933
222.079

PHI1

VIAFL

22.654
19.791
17.224
15.056
13.417
12.433
12.176
12.8606
13,581
14.934

21.091
18.381
16.004
14.075
12.727
12,071
12,135
12,829
13.954
15,469

22,437
19.615
17.069
14.901
13.232
12.195
11.871
12,237
13,165
14.489

20.905
18.226
15,862
13.922
12.537
11.825
11.828
12.470
13.600
15.056

VIMFL

cvl

17.498
14.941
12.717
10.910
9.598
8.839
8,645
8,971
9.727
10.810

16.094
13.7%0
11.691
10.118
9.063
84566
8.614
9182
10.054
11.248

17.302
14,786
12.586
10.783
9.454
8,659
8.417
8.691
9.402
10.450

15.927
13.576
11.573
9.997
8.919
8.383
8.385
8.868
9.742
10.909

ovl



LS

ECATE

S44
188

€8z

15¢

1(CE

let

1(22
1¢C

ECATE

TTIME

102C.C
1030.¢C
1040.¢
1056 .¢
1C€C . C
103C.C
1CEC. (
1€9C . C
11C0.¢C
1110.¢

1C€C. (
1C70.C
1CEC.(
1CS0. ¢
11CC . ¢
111C.C
1120.C
112C.¢
114C.¢C
1150.¢

1CEC.C
1050.¢
11C0.¢C
1110.C
1120.¢
1130.¢
1140.¢
115C.¢
11€0.C
117C. ¢

1110.¢
1120.¢
1120.¢
1140.(
118C.¢C
11€0.¢
117C. ¢
1180.¢
1150.C
12CC ¢

11:C.¢
1140.C
115C.¢C
11€C.¢
1170.C
1180.C
1150.C
12C0.C
121C.¢C
122C.¢

TTIME

Cv SUM

5.8
23412
cl.5¢
20.53
2C.C2
20.02
2C.51
21.31
22452
23.81

24.56%
22.6¢
zl. 15
¢0.18
165.71
15.74
Q.25
zl.12
22.25
23.6¢€

¢5.51
23.42
zl.12
£0.41
19.7¢2
19.49
19.7¢
20.42
Zle 41
22418

Z4.27
22.38
éC.SC
16. 8%
19.329
19.4C
19.¢8¢
2C. 74
21.5C
22.¢1

2542C
23. 14
cle4t
éC.2C
15,44
19.1s
19.42
¢Ce11
eledz
2243S

Cv SLM

TABLE XII, - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

L0 B IR BE BE BE 3R CEE BE NE NE B BN R N N N RE ONE SF SR IR BEOEE I IR B X IR I IR BE BE IR BE R IR SR CNE BE NE NE SR BE SRR N AL NE N NE AR IR N3RS 3

ov2

11.823
11.810
11. 8CC
11.790
11.719
11.7€4
11.747
11.725
11.666
11.67¢

11.€37
11. €25
11.617
11.607
11.587
11.585
11.5€S
11.55¢C
11.528
11.503

11.238
11.525
11.515
il.5C7
11.458
11.488
11.475
11.4¢€0
11.441
11.42C

11.434
11.423
11.414
11.406
11.397
11.387
11.375
11. 35§
11.342
11.322

11.352
11.336
11.325
11.321
11.313
11.305
11.254
11.282
11.2¢€7
11.250

Dv2

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

11.583
11.546
11.514
11.483
11.441
11.4C2
11.34¢
11.27¢
11.137
11.105

1€.967
1(.96C
1€.931
1€.902
1C.86¢
1€.827
1C.77¢
10.714
1C.641
1€,558

1C.674
10.631
10.56¢
1C.569
1C.541
1€.506
10,462
1C.411
1C.345
1€.276

1C.324
1C.28¢
1€.256
1C.227
1C.157
10.162
1¢.118
10.C6¢
16.C03

9.532

10.C3¢8
G.993
S.56C
$.931
5.903
5.87¢
9.835
9.79¢C
S.738
S.6717

VINF2

PHI2

2G9.126
28. 440
27.962
27.693
27.630
27.767
28.095
28.608
2%.299
3C.162

3(.848
30.151
29.662
29.394
29.337
25.487
29.837
30.380
31.108
32.018

32.464
3l.641
31.032
30.641
3C.464
304505
30.755
31.207
31.854
32.690

33.226
32.489
31.972
31.678
31.606
31.745
32.099
32.657
33.413
34,362

34.904
34.040
33.395
32.976
32.783
32.815
33.066
33.529
34.193
35.063

PHIZ2

N RGO N NN REE O N R R RN N OO NN O R N YN RO RN GNN G NN N ND R RN RN

ALPHAZ

68.424
67.812
67.368
67.065
66.878
66.787
66.774
66.824
664929
67.081

67.038
66.434
66.000
65.702
65.518
65.427
65.411
65.458
65.558
65.704

664535
65.829
65.308
64.938
64.699
64+559
64.502
64.513
64.580
64,696

65.244
64.630
64.185
63.878
63.684
63,587
63.560
63,593
63.678
63,808

64,679
63,965
63,437
63,062
62.812
62.662
624594
62.591
62,648
62.747

BLFHA2

VEL2

10.881
10.964
11.019
11.040
11.027
10.978
10.892
10.770
10.614
10.424

10.254
10.340
10.39¢
10.422
10.410
10.363
10.280
10.161
10.008

9.822

9.818
9.921
9.995
10.039
10.050
10.024
9.962
9.865
9.732
9.566

9.510
9.602
9664
9.694
G.688
9.649
9.573
9.461
9.315
9.137

9.107
9.216
9.296
9.345
9.360
9.34C
9.284
9,193
9.069
8,910

VELZ

BETA

105.720
115.58¢
125.440
135.300
145,160
155.020
164.8860
174.74C
184.¢00
194.46C

108.040
117.900
127.76¢C
137.620
147,480
157.340C
167.200
177.060
186.920
196.78C

103.946
113.806
122.¢€6¢
132.526
143.38¢
152,246
162.10¢
172.966
182.82¢
192.€86

109.1713
119.573
129.432
139.293
149.152
159.013
168.872
178,732
188.593
198.453

105.¢62¢
115.480
125.34C
135,200
145,060
154,920
164.78C
174.640
184.500
194.36C

BETA

ECCE

OOONOOONON
R
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W DDA MDA

(2]
w
[N
~

0.51S
C.G1¢
CaS14
C.G12
C.512
CeS511
C.S11
C.511
C.512

C.511
0.5172
€.SCS
C.5C7
C.6Ct
C.SC4
C.cC2
c.9C?
C.5C2
C.5C4

C.SCE
0.5C4
C.SCC
C.86¢
C.ES¢
0.86¢
C.25¢
0.85¢
C.897
C.86¢

C.5CS
0.856
c.es¢
C.892
C.ESC
g.886
C.EEE
C.EES
C.85¢C
0.E861

ECCE

RMID

1.52¢
1.85¢
1.77¢
1.66C
l1.5¢¢
C.S5¢E
C.S5E4
C.S¢¢
C.522
C.EEC

l1eSE

1.8¢¢
1.77¢
1.€87
1.5¢¢4
C.561
C.S€2
C.551
C.521
C.871

2.0(2
1.52¢C
1,822
1.744
1.651
1eCCC
C.56¢
C.S72
Ca541
(.¢C1

1.672
1.88¢
1.76¢
1.7CE
l.€12
C.558
C.GE4
Ca.StS
C.S24
C.E8C

z.C2¢
1.542
1.E54
la764
1.€7¢
1.00¢
€.562
C.s72
€.5412
g.s5C2

RMID

VEL1

41.2962
41.315
41.32¢
41.335
41.332
41.318
41.29¢
41.264
41,223
41.175

41.132
41.153
41.168
41.174
41.171
414156
41.13¢
41.10¢
41.071
41.02¢

41.025
41.050
41.C6E
41.075
41,082
41.075
41.06C
41.037
41.0CS
4C.56¢€

4C. 552
4. 974
4(.986
4C.96¢
40.595
4(.985
40,967
4C.942
4C.9(8
4C.868

4C.8€1
4(.88¢
4(.904
4C.S515
4(.618
4,914
4C.501
4(.880
4C.852
4€.818

VEL1

ALPHAL

22.435
17,061
11.870
6.859
2.C24
~2.643
-7.152
=11.517
-15.753
~15.876

21.%23
16. 625
11.5¢C1
64551
1.768
~2.857
~7.333
~1ll.674
-15. €96
~20.Cl4

24,634
16.285
14.107
S« C99
44255
-0.430
~4,965
—G9.364
~13.640
-17.810

21.940
16.710
11.646
€. 747
2.C04
-2,592
=7.C47
-11.378
-15.598
-19.725

24.591
19,311
14.195
9.239
4.44C
-C.210
-4,721
-9.105
-13.378
-17.552

ALPHAL

PHIL

-28.051
=38.745
~51.470
~66.343
~82.786
260.598
245.350
232.308
221.510
212.599

~28.641
=39.375
-52.173
-67.128
~83.634
2594 745
244.548
231.583
220.861
212.014

—23.742
-33.510
~45.143
-58.953
=74.775
2684439
252.300
238,082
226.185
216,385

-28.235
-38.805
-51.426
—66.243
-82.705
260.582
2454220
232,078
221.206
212.242

=23.475
-33.103
—44,582
-58.247
=73.971
269,227
2524971
238.592
226.538
216.617

PHI1

VINFL

17.857
15.541
13.647
12.303
11.628
11.661
12.328
13.475
14.945
16.616

17.498
15.232
13.384
12.085
11.452
11.522
12.21¢
13.387
14.874
16.560

18.681
16260
14.191
12.596
11.606
11.308
11.689
12.629
13.967
15.564

17.368
15.118
13.271
11.955
11.291
11.326
11.992
13.142
14.620
16.307

18.539
16.141
14.082
12,482
11.471
11.144
11.496
12.414
13. 741
15.336

VIML

bVl

13.258
11.308
9.779
8.741
84237
8.261
8.760
9.644
10.819
12.203

12.951
11.053
9.572
84577
8.108
84159
84677
9.574
10.761
12.156

13.970
11.904
10.211
8.964
8.220
8.003
84282
8.989
10.032
11.326

12.840
10.960
9.484
8.479
7.990
8.016
8.507
9.384
10.556
11.944

13.847
11.805
10.124
8.877
8.122
T.884
8.140
8.825
9.853
11.139

vl
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8¢

ECATE

1CE2
£C

11C¢
2%
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[TV
n

W
X

ELATE

TYIME

11€0.¢
117C.C
1180.C
116C.¢
12CC.¢C
1210.¢
122C.¢
122C.¢
124G .C
12€0.¢

11€C. ¢
1190.¢
12C0. ¢
1210.¢
1220.¢
1230.C
124C.C
1250.¢C
1260.C
1270.C

121C.(
1220.C
122C.¢
1240.¢C
128C.¢C
12€C.(
125C.C
1280.C
1260.¢C
13C0.C

123C. ¢
124C.C
128C.(
1260.C
1270.¢
1280.C
1250.¢
13CC.C
1210.¢
13z20.C

12€0.(
127¢.C
128C.¢C
1250.¢
12¢0.C
1210.¢
1220.C
1320.¢
1240.¢
1350.C

TTIME

Dv SLM

23.6¢
22412
20.€4
15.¢:2
19.12
15.1z2
16.5¢€
204z
z1.51
22.54

24.52
22.8S
z1.21
15.5¢&
16. 16
18.9:2
19.17
19.82
zC.82
22.1C

23.7¢
21.8S
eCetz
19.41
18.8¢
18. 8¢
16.322
2C. 1€
¢le31
22.¢€¢

cha.6€
22.65
z21.CC
18.175
18.6¢
18.72
18.54
19.56%
2C. 59
21.8¢

23.%

21.61
20.22
19.21
18.€S
18.67
16.12
16.65
él.09
22441

Cv SLM
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Dvz

11.2¢€3
11.252
114243
11.23¢
11.228
11.216
11l.2CS
114157
11.183
11.1€7

11.154
11.181
11.172
11.164
11.157
11.145$
1le14l
11.131
111165
11.1C¢

11.1117
11.1Cé
11.Cs8
11.CS1
11.CE4
11.C77
11.C¢E€
11.059
11.C48
11.03¢

11.C€C
11.047
11.C38
11.03¢C
11.C24
11.017
11.01C
11.002
10.693
10.583

1C.S554
10.983
1C.S74
10.5¢¢
1C.5¢€2
10.655
1C. 549
1C. 641
1C.933
10.924

Dv2

VINF2

Se721
S«681
€.651
$e623
5.565
S.563
§.525
S.48C
S.428
G.37C

G465
9.422
Se3817
G.358
6.332
9.3C3
G.271
S.233
$.1868
5.137

G.1€2
S.140
5.1C¢
S.081
S5«C55
G.026
8.594
8.956
8.913
84865

8,961
8.91¢
8.873
8.844
8.818
g.792
£.764
8.732
€.695
£.655

8.66¢
8.654
8.621
8.592
84566
84543
8.51¢
8.485
8.45C
8.414

VINF2

PRI2

35.685
34.911
34.364
34.046
33.960
34.099
34,461
35.037
35.823
36.806

37.423
36.521
35.844
35.398
35.188
35.211
35.463
35.940
36.634
37.540

38.224
37.417
3€.841
36.503
36.404
36.541
36.911
31.506
38.323
39.354

40.016
39.082
38.375
37.807
37.681
37.698
37.954
38.445
39.165
4C.107

40.837
40.002
39.402
39. 046
38.937
39.075
39.454
40,070
40.918
41.991

PHI2
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ALPHAZ

63,315
62.697
62.248
61.936
61.736
61.625
61.585
61.603
61.670
61.786

62.682
61.966
61.436
61.058
60.803
60.647
60.568
60.552
60.587
60.666

61.245
60.628
60.179
59.865
59.660
59.541
59.489
59.492
59.539
59.626

604536
59.824
59.298
58.921
58.665
58.503
58.414
58.383
58.399
584455

59.026
58.416
57.972
57.660
57.453
57.326
574262
574246
57.270
57.330

ALPEA2

VEL2

8.837
8.935
9.002
9.036
9.036
3.001
8.930
8.824
8.684
8.514

8 .464
8.578
8.664
8.717
8.736
8.721
8.670
8.584
8.464
8.311

8.228
8.330
8440 1
8.440
8 o444
8.413
8.347
8.246
8.112
74945

7.882
8.001
8.090
8.147
8.170
8.159
8.112
8.031
7.915
1.7617

7.676
7.782
7.857
7899
7.907
74879
74817
Te.721
74591
T.42%9

VEL 2

BETA

111.387
1214241
131.107
140.961
150.827
160.687
170.547
180.407
1904267
2004127

107.292
117.153
127.013
136,873
146,733
156.593
1664452
1764313
186.173
196.033

112.0¢0
122.920
132.780
142.640
152.500
1€2.360
172.220
182.080
191.940
201.800

108.967
118.827
128.687
138.547
148.407
158.2617
168,121
177.981
187.841
197.707

114.732
124.593
134,453
144.312
154,173
164,033
173.892
182,753
193.613
203.473

BETA

ECCE

C.BS¢
C.£51
C.EE17
C.EE4
C.E€2
C.E€z
0.882
C.ge2
C.8E5
C.E€7

C.ESE
c.888
C.e€2
C.88¢C
0.€217
C.E7¢€
0.E17¢
C.E71
C.E78
0.€81

C.E8E
C.€80
C.E7¢
C.872
C.€71
C.87¢C
C.ET1
C.812
c.817¢
C.87¢

C.EEE
0.87S
C.e12
C.8€6
C.t€1
C.8€5
C.E€5
C.E€1
CoE€¢
C.87z

C.ETE
0.871
0.8€¢€
0.862
C.E€1
0.E¢€1
0.E€1
0.E€2
G.EE€
C.87C

ECCE

RMIC

1.569%
1.6C¢
1.€19
l1.72¢
1.€31
C.GSE
€.58¢
C.5€(
€.G2¢
C.e81

24047
1.962
1.874
1.782
1.68¢
1.C0C
€.562
C.S74
C.€44
0.SCE

z.C1l¢€
1.526
1.E2¢€
1.744
1.€47
C.56G¢
C.<8¢
0.G61
C.52¢
C.EE2

z«(EE
1.65832
1,862
1.€0¢
1.7C4
1.€Q¢€
(.G954
C.G17¢
C.54%
C.G5CE

2.0%¢
1.648
1.E5¢
1.76C
1.6€2
C.SSE
C.cg¢
C.S€z
CeS21
c.e82

RMIC

VELL

41.802
40,822
40.838
4C.845
4Ce845
4C.83¢
4(.822
40.76¢
4C.768
40.733

4C.723
4C. 747
4C.765
4C.77€
4(. 780
4C.777
4C.766
4C.T4 8
4C.723
4Ca.6¢%1

4C.674
4C.655
4C.71C
4C.718
4(a716
4C.712
4C.668
4C.678
4Ce651
4C.618

4(.60€
4C.629
4C.641
4C.65¢8
4(.6€3
4C.66C
4C.651
4C0.635
4C.612
4C.584

4(.56¢
4C.586
4(.6C1
4. £0S
4Ca611
4C. 608
4C.5S3
4C.575
4(.550
4(.520

VEL1

ALPHAL

21.911
1&. 143
11l. 734
6.880
2.174
-2.392
- 64829
~11.149
-15.369
-16.507

24.508
19.292
14.231
9.324
4.564
~-C.056
~4.545
-8.616
-13.182
-17.361

21.84C
16.730
11.771
€.559
2.286
—-2.254
~6.€75
-10.988
-15.209
-19.354

24.3817
19.230
14.221
9.358
4.635
0.043
—4.427
-8.786
~13.050
-17.234

21.730
16.674
11. 762
6.988
243417
=2.172
-€.578
~10.885
-15.107
—-19.263

ALPHAL

**&*****&**Q****‘l'*i%**&***ﬂ**i***l***#9*9'*5*#*#%&4*#%*****

PHI1

~27.967
-38.404
~-50.886
-65.591
-82.015
261.218
245.725
232.439
221.444
212.378

-23.325
-32.839
44,195
=57.743
—-713.39%
269.793
253,446
2384940
226. 771
216,753

-27.821
-38.152
-50.525
~65.142
~81.536
261.650
246,055
232.657
221.566
212.430

-23.2178
-32.704
=43.964
-57.423
-73.020
~-89.838
253. 743
239.140
226.881
216.789

-27.784
=38.034
=50.327
-64.879
-8l.252
261.896
2464226
232.747
221 .586
2124395

BHIL

VINFL

17.239
15.007
13.165
11.840
11.154
11.163
11.806
12.942
14.415
16.106

18.396
16.022
13.977
12.378
11.354
11.007
11.338
12.240
13.559
154154

17.109
14.897
13.063
11.735
11.036
11.027
11.656
12.782
14.254
15.948

184251
15.902
13.873
12.279
11.250
10.890
11.208
12.101
13.417
15.014

16.976
14.785
12.964
11.638
10.934
10.915
11.535
12.657
14.130
15.831

VIAFL

ovl

12.730
10.870
9.401
8.394
7.891
7.897
8.369
9.229
10.390
11.776

13.723
11.706
10.040
8.797
8.036
7.785
8.024
8.694
9.710
10.989

12.620
10.780
9.323
8.316
7.806
7.800
8.257
9,106
10.261
11.645

13.598
11.606
9.958
8.722
T.961
7.701
T.930
8.589
9.598
10.875

12.507
10.689
9.246
B.244
T7.732
T.719
8.168
9.010
10.162
11.547

ovi
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TTINE

12€0.C
129C.(
13C0.C
1210.¢C
1320.C
1320.¢
1340.C
1350.¢
1360.C
137C.¢

131C.¢
122C.¢
1230.¢
134C.¢
13£0.C
13¢€0.¢
137C.¢C
138G . ¢
136C.C
14C0.C

1232C.¢
134C.¢C
128G .¢
13€C.C
1370.¢
1380.C
1350.C
1400.(
1410.¢
1420.C

13€C. ¢
137C.C
13€8C.C
1290.C
14C0.¢
14104 ¢
1420.¢
142C.C
144C.C
145C.C

TTIME

Cv SUM

24.42
22.44
2C.8C
15.51
18. £C
18.54
18.15
19.40
20.4C
2l.€1

22,28
Z1.41
2C.C4
19.C4
18,62
18.50
18.54
15.17¢
20.52
22.31

244185
22424
0. €2
19.4C
18.¢€4
18.38
18.€C
19.24
20.28
2l1.52

23.07
21.29
19.€1
18. 6%
18.38
18.3¢
184, &C
19.¢4
2C. 18
22.15

Cv Sum

TABLE XII, - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

L 2L 2K 2 2R IR S R 2% 2L SR K AL SR BE 2E B R BE AE AR BE BF JE OE K BK 3 BE AE AR IR JR IE K R B R BN B CER NE S NEO SR RPURE 3T

bv2

10.546
104933
10.523
1C.S51¢
it.910
1C. 904
10.858
1C. 852
10. 885
10.8178

1C. 889
10.877
10.8¢€9
10. €62
10.857
10. 852
10. €46
1C. 841
10.824
1C. 828

1C. 846
10. €36
1C. €26
10.819
10. €13
1C. 8C8
10. €C3
10.758
10.793
1C. 789

10.799
10.788
10.719
1C.7173
10.7¢8
10.7¢3
1C. 758
10. 755
10.751
1C. 741

ov2

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

8.501
8.452
8,413
8.3€2
8.357
8,333
8.309
8.282
84253
8.222

€.26¢
8.220
8.184
8.156
8.132
8.11¢C
8.C87
8.C63
8.037
8.01C

8,101
8.043
8.001
7.96S
7.543
7.921
7.90C
7.87S
7.858
7.836

7.883
7.832
1.794
7.765
7.742
7.722
7.703
7.685
146617
7.651

VINF2

PHI2

42.679
41.718
40.987
40.499
40.261
4C.274
40.536
41.043
41.789
42.768

43.521
42.661
42.041
41.672
41.556
41.696
42.087
42.725
43.604
44.718

45.412
44,423
43,672
43.170
42,923
42.935
43,205
43.729
44.502
45.517

46.273
454390
44.1755
44.375
44,256
44.399
44.804
45,464
46.375
47.529

PHI2

L AR R R R R P A Y R EE Y Y B RN Y I S Sy S Sy ar S

ALPHA2

58.234
57.533
57.016
56.646
56.391
56.224
56.126
56.079
56.073
56.101

56 .650
56.055
55.622
55.316
55.108
544,975
54.897
54.861
54.858
54,884

55.763
55,088
54.588
54,228
53.977
53.808
53,699
53.634
53.602
534597

54.110
53.542
53.126
52.830
52.624
52.484
52.391
52.332
52.297
52.283

ALFHA2

VEL2

7.356
7.478
7.570
7.631
1.657
T.649
7.605
7.528
T.416
T.272

1.177
7.286
7.364
7.409
7.419
7.395
7.336
7.243
T.117
6.958

6.879
T7.005
7.100
74163
7.192
7.186
7146
7.071
6.962
6.822

6.725
6.838
€.919
6.965
6.978
64956
€.899
6.809
6.686
6.531

VEL2

BET A

110.640
120.500
130.360
140.220
150.080
159.940
169.800
179.660
189.520
199.380

116.407
126,267
136.127
145.987
155.847
165.7017
175.5617
185.427
195.287
208,147

112.314
122.174
132.034
141.894
151.754
161.€14
171.474
181.334
191.194
201.054

118.080
127.940
137.800
147.660
157.520
1674380
177.240
187.100
196.960
206 .820

BETA

ECCE

c.e178
C.E7C
C.86€4
C.eeC
C.85¢
C.85¢
C.8517
C.85¢
C.86¢C
C.864

X2 KaXaKs X X Xa Xz Xa)
e 8 o 8 8 0 s s b .
Mmoo MmMM@DMMmmDDd,m
AR AR IR AR AN (N w
IRV, FENTR RN ey

oMM MNO A
" s 8 s e 8 0 s 0 &
MmMmM®D®M®Dmen
ARAR R A BRan A N -
ML e D O WA

C.E€4
0.8517
C.E%)
C.84¢
C.84¢
Q.8458
C.84¢
C.846
C.tc2
0.EC1

ECCE

RMIC

c.08¢8
2.CC2Z
1.611
1.81¢
1.71¢
l.€1¢
C.554
C.57¢
CaG4E
C.50¢

c.C8E
1.56¢
l.€i2
T.77¢
1.€67¢
C.SS¢E
C.58¢
C.5¢2
C.S21
C.t€2

2o 1CE
2.C1S
1.621
1.£32
1,722
1.622
C.5¢4
C.S1¢
C.54¢
C.SC¢

2.C172
1.582
1.6€7
1.75C
l.€8¢
€.S6G¢
C.S58¢
C.662
C.521
C.E82

RMIO

VEL1

4(.5C7
4C.52¢
4C.546
4(.55¢
4C.563
4C.5€1
4(.553
4C.53¢
4C.518
4C. 462

4C.475
4C. 494
4C.5C8
40517
4C.518
4C.514
4C.502
4C.48¢
4Ca064
4€.437

4(.422
4Ca 445
4(.461
4C.472
4C.4T1
4C. 476
4(.466
40456
4C.437
4C.412

44397
4Ca4lé
4C.43C
4C.438
4C.44C
4C.43¢
4C.42¢
4C.411
4C.361
4Ca365

VEL1

ALPHAL

24.231
19.130
14.169
9.347
4,657
0.091
—4.362
-8.712
=12.974
=-17.164

21.587
16.580
11.711
6.973
24359
-2.138
~6.532
-10.834
-15.060
~19.225

24.046
18,994
14.C79
9.294
40634
0.092
~4,345
~8.687
-12.,949
~17.146

21.412
16.451
11.621
6.916
2.328
~2.151
-6.533
-10.832
~15.061
-19.238

ALPHAL

LR 2E I L AR L JE IR 0 20 2K Y K K JE JE K R IR R R R N IR K X R N I 2L 2 K 3R R AR N N R N ¥

PHIL

-23.324
-32.683
-43,874
=57.27L
-72.831
~B89.659
253.872
239,201
226.878
216,735

~27.845
~38.038
-50.2177
-64,.,788
-81.151
261.970
246,248
232,715
221.508
212.281

-23.450
~32.766
~43.,913
~57.273
-72.815
-89.,655
253, 843
239.130
2264769
2164596

~27.991
-38.152
-50.361
-64.855
-81.220
261.880
2464129
232.567
221.338
212.093

PHI1

VINF1

18.104
15,780
13.769
12.183
11.156
10.791
11.102
11.992
13.308
14,911

16.841
14,672
12.865
11.547
10.843
10.822
11.439
12.562
14.039
15.749

17.95¢4
15.655
13.662
12.090
11.069
10.706
11.018
11.909
13.229
14.840

16.702
14.555
12.766
11.459
10.763
10.745
11.366
12494
13.979
15.699

VINF1

vl

13,471
11.505
9.875
8.651
7.892
T7.631
7.854
8.507
9.513
10.791

12.393
10.597
9.170
8.177
T.668
T.653
8.098
8.938
10.090
11.480

13.342
11.401
9.791
8.581
7.830
T.571
T.793
B.445
9.452
10.734

12.275
10.503
9.094
8.113
T.610
7.598
84045
8.886
10.041
11.438

Lvl
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1z¢€]
15¢C

1z¢¢
128

1¢11
10C

143¢
1%

ECeTE

TTIME

136C.(
14C0.C
141C.¢C
14¢C.(C
143C.C
1440.C
145C.(
14€0.(
147C.C
14€C.(

142C . (C
1440.C
145C.¢C
14€C.(C
147C.C
14€C.C
146C. ¢
15C0. ¢
151C. ¢
1520.¢C

145C.C
14€0.C
147C. ¢
14€0.C
146C. C
15C0.¢C
1510.C
152C.C
153C. ¢
1540.(

14EC.C
1460.C
15C0.¢
1510.C
1520.C
1520.¢
1840.¢
15€0.¢
15€0.¢C
15710.¢C

15C0.¢C
1510.¢
152C.C
1530.¢
1£40.C
15£0.C
15€0.(
1570.¢C
1580.(
1560.¢

TTIME

Dv SULM

24.7¢€
22.72
2C.SS
16.€2
18.17€C
18.25
18.26
18.17¢
16.€¢
20.8¢

4431
22039
2C.171
19.4C
18.54
18.15
18.24
l18.78
16.7¢C
2C.52

25,34
23.2°%
zl.4z
19.92
18.85
18.22
18.CS
18.42
19. 1€
20425

Z4.1¢
22.zr
20.5%
15.27
18442
18.05
18.1¢6
18.71
19.¢4
20. 88

25.12
23.C6
2l 2€
19.78
18.12
18.12
18.0C
18.35
19.11
20.21

Cv SULM

il*li*ﬁ**l}*il*i*l»l-***{ﬁ*l»**IQ**%*l****%iﬂ'&*%&%&ﬁ*%ﬂ**ﬂ'#*%

Dve2

10,753
10,737
1C. 72¢
1C. 718
10,711
1¢.7C17
1C.703
1C. 665
1C. 6617
100694

10.658
104683
1G. 671
10.€€3
10657
100653
1C. €50
1€, 647
10.645
1C. E44

1€.€71
10. 6565
10. 646
10.636
10.6295
10.624
1C. 620
1C. 618
1C. 616
1C.616

1C. 638
10.623
10.612
10.6C3
10.547
10. 593
1C. 561
10.585
10.5€S
1¢.590

10.623
10. 6C4
1C.551
10.5¢81
10.574
10. S€9
10.566
1C.5¢4
1C. 564
10.565

ov2

VINF2

7.678
1.60¢
7.553
7.516
1.487
1.465
7.447
7432
7.418
1.401

7.42¢
7.353
7.29¢
7.26C
7.233
7.212
T.19¢
7-.184
7176
74171

1.3217
7.241
T.177
1.13¢C
7.095
7.072
7.055
7.0643
7.C35
7.032

Ta145
7.068
7.012
€.571
6.941
6522
6.909
6.5901
6.896
6.503

1.0€¢
6,976
€.90¢€
€.858
6.822
6.798
6.783
6.774
€.772
6.776

VINF2

PHIZ2

49,433
480348
41.489
46,864
460,506
460414
464591
47,033
47,738
48,699

51,523
50-454
4G.612
49.020
482679
48,617
48,829
49.312
50.062
51.073

53,565
520392
51.431
50.709
50.246
50.042
5C.120
50.475
51.103
51.997

544394
53.321
52.476
51.881
51.553
514490
51.712
52.212
52.986
54.024

564443
55.278
54.315
53.593
53.131
52.543
53.024
53.393
54.040
54.960

PHE2

O*..&..l’.*‘*“ﬂ.*‘*"’Q&Q.i‘ﬂ66*“&*§¢06ﬁ&549-&§00&4'§¢§&&%b{}

ALPHA2

52.679
51.957
51.423
51.044
50.768
50,571
500431
50.329
50.252
50.190

5C.375
49.712
49.224
48,868
48.620
48.433
48,291
48.176
48.076
4T.981

49.291
48.553
48,008
47.610
47.319
47.113
46.950
464816
46.695
46.578

47.369
464767
464325
46.002
45.761
45.586
45.435
45.297
45.161
45.015

46.163
45,494
45.011
444656
44.393
44.190
44,031
43,880
43,728
43.564

ALPHA2

VEL2

6,279
60419
6.529
6.608
€.653
6.663
€.639
6.581
6.489
60,364

5.999
6.138
6.246
6.321
6,364
6.372
6.346
60285
62192
6.065

SeThl
5.895
6.020
64113
6.172
6.199
6.190
6147
6.071
5.961

5.654
5.796
£.905
54982
6.024
6.034
6.008
5.949
5.857
5.733

5.415
5.571
5.698
5.791
5.851
5.877
5.870
5.828
5.753
5.646

VEL2

BEV A

110,540
120,400
130.260
140120
149,980
155.84C
169.700
179.560
189.420
199.280

112.860
122,720
132,580
142,440
152,300
162.16C
172.020
181.880
191.74C
201.600

108.76¢
118.626
128.48¢
138.346
148.206
158.06¢€
167.92¢
177.78¢
187.64¢
197.506

114.532
124.393
134,253
144.113
152.973
163.833
172.693
182.552
192.413
2032.273

110.440
120.300
130.160
140.020
149.880
159.740
169.600
179.460
189.320
199.180

BET A

3V O PNt e b b Y
[y
)
)
m

O3V O e e e R RY
.. s
o~
o
(¢

VEL1

4C.325
4C.347
4C.36€¢8
4C.378
4(.38%
4C.387
4C.3832
404373
4C.35¢
4C.339

4C.2€2
4C.303
4C.32C
4C. 332
§(.339
4C.340
4C.33¢
4C.32¢
4(.312
4C.292

£(.245
4C.267
4C.28€
4C.300
4(.306
4C.313
4(.311
4C.3C5
4C.293
4C.2717

4C.232
4C.253
4(.269
4(.28C
4(.28¢
4C.288
4C.284
4C.27%
4C.262
4C.244

4(.2CC
4(.221
4(.239
4C.252
4C.261
4C.265
4C.264
4C.2517
4€.2417
4(,231

VEL1

ALPHAL

25.782
20. 741
15.829
11.039
6.370
1.812
~2.644
-7.010
-11.299
-15.527

25.C54
20.063
15.194
10.446
5.8C8
1.277
~3.156
-7.510
-11.792
-16.C19

27.449
22.417
17.508
12.711
8.040
3.468
-1.006
-5.393
-9. 706
-13.661

24.715
19. 826
14.694
10.277
5.667
1.154
-3.269
-7.615
-11.897
-16.132

27.136
22.149
17.277
12.520
1.870
3.321
-1.139
-5.517
~6G.829
~14.C88

ALPHAL

PHI1

-20.452
-29.128
~39,.,462
-51.900
— 664624
-83.129
260.003
244,437
231,117
220.110

-21.507
~30. 326
-40.858
~53,.,532
~-68.499
-85.135
258.054
242.695
229.632
218.855

-17.767
-25.89
-35.515
-47,083
-60.931
-76.889
2660157
249.909
235.666
223.796

—21.847
-30.672
-41.221
-53.925
~68.919
-85.587
257.600
262.264
229.231
2184484

-18.134
~264265
=35.907
-47.508
=61.401
-77.390
265. 635
249.406
235.202
223.373

PHI1

VINF1

18.719
16.358
14.261
12.530
11.293
10.673
10.733
11.419
12.597
14.119

18.335
16.018
13,972
12.302
11.136
10.598
10.737
11.490
12.719
14,279

19.480
17.069
14,889
13,028
11.604
10.749
10.559
11.027
12.045
13.462

18.164
15.873
13.851
12.204
11.060
10.541
10.698
11.468
12.711
14.284

19.293
16.910
14.754
12.917
11.517
10.685
10.516
11.004
12.039
13.471

VINFL

oVl

14.003
11.986
10.267
8.913
T.991
T.547
7.589
8.084
8.964
10.153

13.671
11.702
10.036
8.740
7.878
7494
T.592
8.136
S.058
10.281

14.668
12,586
10.774
9.296
8.219
T.601
T.466
1800
8.547
9.634

13.523
11.582
9.940
B8.666
7.823
T.454
T.565
8,119
9.051
10.286

14.504
12.451
10.664
9,210
8.155
T.555
T.436
T.783
8.542
9.641

ov1i
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ECATE

14€1
£C

14€¢

Y2

O

LA

won
Nt

-
o

N o~
-~

ECLTE

TTIME

1530.¢
154C.(
15€0.¢
15€C.(
157C. ¢
15¢C.(
155C.(
16CC.(
161C.C
léeC.(

156C.(C
156G6.(
187C.(C
15€60.C
159C.C
16CC.C
1610.¢
lezC.C
162C.(
1€4C.(

15€C . (
15%80.C
16CC.C
161C.C
lezCaC
1€320.C
1€4C.C
162G ¢
1€€C.C
167C.¢C

16CCa(
1é1C.C
162C.(
163G .¢
1€4C. (
1€5C.C
16€C.C
167C.¢C
168C.C
165C. ¢

1E2C L (
164C.C
165C. ¢
16€C.C
1616C.¢C
le€C.C
1€sCa ¢
17¢C. ¢
171C. ¢
172C.¢C

TTIME

Cv SuM

23.G€
22.0:
20.40
19.14
18.32
17.5¢
18.CS
18.¢5
16.€6C
¢C.8¢

24.51
22.E1
2l.1C
19.6¢
18.€2
18.0:2
17.5:2
18.29
19.07
2C. 1€

Z3.1¢
Zl.8¢
iC.2¢
19.6:2
18.22
17.86
18.C2
18.¢€2
16.5¢
cClES

24.11
22.€S
2C.54
19,52
18.5¢2
17.65¢
17.¢€¢
18.2¢
15.0%
2C.19

23.51
21.7¢C
eColz
18.61
18.1:2
17.82
17.86%
18.¢€C
16,5¢
¢C.E1

Ev SLM

TABLE XII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

LR SR AR S R IR R I BE B B 2L R BE BE 2 BE AR 3R K IR IFEE BN N CNE AR IR IR I IR BRURE IR N IR N N JE IR S N G R R R VO Y

Dv2

1€.589
10.573
1C. 561
10.552
10.547
1C. 543
10. 541
1C.540
1C.541
1€. 543

10.577
10.558
10.544
1C.534%
1C.521
10. 522
1¢.520
10. 51§
10. 519
10.521

1C.54¢
1¢.530
10.51¢
1€.5CS
1C.5C4
1C.5C0
1C. 455
1. 45S
10.501
1C.5C4

10.538
10.51¢
10.5C4
10.494
10.487
10.483
1. 480
1C.480
1C.482
10.485

1C.51¢
1C.494
1C.4E1
10.473
1C.467
1C.4¢4
1C. 4¢3
1C.4¢4
1C.4€7
1C.472

bve

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

€.8969
6.818
6.75¢8
64715
6,685
€.665
6,655
6.652
€.656
6.668

£.83¢
6.743
6.671
€.616
6.582
6.55¢
£.543
€.539
€.542
€.553

6.683
6.598
€.53°%
6.49C
6455
6.441
G.433
6.433
Cad44
6,464

6.63¢
6.539
6.464
€.406
€.371
6.347
6.335
6.333
6.341
6.36C

6.4%4
€.406
€.341
6.293
6,262
6.245
6.24C
6245
6.261
6.28S

VINF2

PHI2

57.283
56.224
55,378
54.786
54.462
54.418
54.646
55.163
55.958
57.021

55.328
584178
57.234
564512
5€.056
55.875
55.978
56.356
57.022
57.962

6C.180
59.134
58.312
57.722
57.407
57.372
57.624
58.161
58. 9566
6C. 049

624215
61.087
6C.155
59.462
56.008
58.838
58.953
56.355
6C. 041
60.991

63.076
62.053
€l.243
60.685
6C.373
60,352
60.616
€l.168
62.000
63.091

PHI2

LR AR K AR JF R 0520 B SR Y A BN BE BRI I R R A N I e e T R R L ]

ALPHA2

44.196
43.660
43.278
424994
42.776
42.596
42.442
42,279
424100
41.897

42.866
42.283
41.859
41.562
41.332
41.144
40.973
40.810
40.622
40.404

40.865
40.414
40.084
39.853
39.661
39.489
39.313
39.117
38.901
38.631

39.403
38.923
38.583
38.327
38.144
37.974
37.802
37.608
37.376
37.107

37.385
37.032
36.781
36.580
36.427
36,263
36,076
35.848
35,565
35.228

ALFFA2

VEL2

54349
54490
5.601
S5.678
5.721
5.730
5.70 ¢
£.648
5.558
54435

5.127
5.285
5.410
54505
5.565
5.591
5.584
54543
5.469
54363

£.079
5.221
5.331
5.408
5.452
5.461
£.4317
5.379
5.291
5.169

4.875
5.032
5.158
5.251
54312
5.338
5.330
5.290
5,216
5.112

4.843
4.985
5.095
54170
5.214
5.223
5.199
5.142
5.054
4,934

VELZ

BET A

116.207
126.067
135.9217
145,787
155,647
165.501
175.367
1854221
195.087
2044941

11z.113
121.972
131.832
141.693
151.5532
161.412
171.272
181.132
190.992
200.852

117.88C
127.740
137.¢€0¢C
147.460
157.32C
167.180
177.04C
186.900
196.760
2064620

112.787
123.647
132,507
143.367
153.2217
162.087
172.9417
182.807
192.6617
202.5217

119.552
129.413
139.273
149.132
158.993
168.853
178.712
188.573
198.433
208.293

BETA

ECCE

0.85¢
C.E4€
0.82¢
C.e22
C.€c9
C.€21
c.82¢8
€.83¢
0.E24
C.E2¢

C.E€C
C.E45
C.E4C
C.823
C.829
0.82€
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RMID

2.201
24108
z.013
1.612
1.8CS
1.7C2
C.GS¢€
C.SEC
0.SE

C.S514
ca253
24163
2.0€8
1.6€6
1.6€¢
l.761
€.55¢
c.s8¢
€561

(.c22

ce2lée
¢.122
2.(24
1.62:2
1.€1¢
1.71C
€.55¢
C.S1¢
C.5¢1
C.S12

Ze26€E
Z.17€
c.CE8C
1.57¢
1.€7¢
1.7¢€¢
C.S6¢
C.S8E
Cl.G€¢
0.521

2422%
Ze124
caC2E
1.632
1.E2¢€
1.717
C.<s¢
C.c78
C.54¢
C.SC¢S

RMILC

VEL1

4C.191
4(.210
4C.22¢
4C.23¢
4C. 2642
4C.243
4(. 240
4(.232
4C.215
4(.2C2

4C.l62
4(.182
4C.16S
4C.212
4C.22¢C
4(.224
40,2223
4C.217
4(.207
4C.193

4(.15¢
4C.174
4C.188
41(.199
4C.2CS
4C.20¢
4C.202
4C.16%
4C.183
4C.1€17

4(.131
4(.15¢C
4(.16¢
4C.178
4C.18¢
4(.189
“C.18e
4C.183
4C.173
4C. 160

40.127
4C.144
¢C.158
4C.1617
4C.1173
4C.174
4C.171
4C. 164
4C.152
4C.138

VEL1

ALPHAL

244474
19.566
14,768
10.C80
5.493
0.999
-3.414
~1.1755
~12.C39
-16.281

2€.8C3
21.858
17.C24
12.296
7.671
3.142
-1.303
-5.€7¢
~9.985
-14,250

Z4.154
19.282
14,52¢C
S. 857
5.291
0. 813
~3.589
=7.526
-12.214
—164.465

2€.454
21.547
16, 74¢€
12.050
T.441
2.935
-1.498
-5.863
~1C.173
=1l4.444

23.816
18.979
14,246
S.611
5.C63
0.599
~3,785
-8.129
=12.415
~16.681

ALPHAL

PHIL

—224243
—~31.084
-41.670
~54.424
-69,472
—864165
257,024
241.728
2284 747
218.045

-18454S
~26.699
-36.370
-48.025
-61.982
~78. 025
2644995
248,794
234,648
222,877

—22.650
-31.565
-42.156
~55.021
=70.139
-86.8T1
2564339
2414103
2284186
217.545

-19.008
-27.188
~36.910
~48.626
=62.668
-78.774
264,233
248.085
234,017
222.3117

~23.186
-32.105
~42.8C7
-55.708
~70.914
-87.689
255.544
240.382
2274559
216.989

PHI1

VINF1

17.989
15.724
13.727
12.104
10,985
10,491
10.671
11.461
12.722
14.312

19.103
16.745
14.616
12.804
11.430
10.625
10.482
10.994
12.050
13.500

17.810
15.570
13.600
12.004
10.912
10.447
10.655
11,469
12.751
14.356

18.908
16.577
14,474
12.690
11.343
10.569
10.458
10.997
12.076
13.547

17.627
15.413
13.470
11.903
10.842
10.411
10.650
11.492
12.796
14.424

VIANFL

ovl

13.372
11.458
9.842
84591
T.769
Te419
T.546
8.114
9.060
10.307

14.337
12.312
10.553
9.123
8.091
7.513
T.413
7.776
8.550
9.664

13.218
11.331
9.742
8.516
1.717
7.388
T.534
8.120
9.082
10.345

14.168
12.170
10.438
9.035
8.028
T.473
74395
7.778
8.570
9.701

13.061
11.202
9.639
8.440
T.667
T.362
7.531
84137
9.117
10.398

cvl
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ECATE TTIME DV SLM

Dv2 VINF2 PhI2 ALFEA2 VEL2 BETA ECCE RMID VEL1 ALPHAL PHEL VIANFL vl
1€8¢  1650.( 24.50 10.5C5 6.464 65.090 35.795 44655 115.46C C.854 ce282 4C.1C4 2€.089 =19.509 18.71l1 13,996
i€z le€C.C 22.51 1C. 485 6.3€62 63.991 35.431 4.812 125.32C C.E42 c.1EE 4C.123 21.218

-27.729 16.405 12,026
1670.C 618

16€C.C 19.41
166C. ¢ 18.42
17CC. ¢ 17.8¢
171C.C 17.8:3
172C.¢C 18.24
1712C.(C 16.C¢
1740.¢ 20.21

10.4171 €.284 63.093
1C. 4€1 €.227 62.405
10.454 6.188 61.973
10.445 €.l164 61.817
10. 448 €.154 61.946
10.448 6.15¢ 62.361
1¢.450 6.16S 63.061
10.455 6.194 64.C35

35.169 4.937 135.18C C.E2¢4 2.CS1 4(.13€ 16.450
34,993 5.030 145.040 C.821 1.66¢ 4(.15C 11.778
34.845 5.089 154.900 c.g232 1.882 4C.157 7.198
34.693 5.115 164.76C c.82¢C 1.778  4C.160 2.7C2
34.518 5.107 174.62C C.82C C.59¢ 4C.156 -1l.721
34,301 5.067 184.480 C.E22 C.SEE 4C.154 -—6.081
34.025 4.995 194.340 C.82°¢ (.564 4(,145 ~10.392
33.675 4.891 204.20¢C 0.€3C CeG2S 4Ca132 ~14.665

=37.510 14.329 10.321
~49,318 12.572 8.945
~63.453 11.258 T.966
-719.632 10.517 T.437
263.367 10.441 T.384
247.279 11.013 T.789
233.304 12.118 8.602
221.699 13.611 9.751

1€.5C2 E.44S 6T.116
10.48C 64332 65.957
10.4¢€3 6.24C £4.965
10.451 €172 64.187
10.442 6.124 63,631
1C.437 6.092 63.347
10.434 €6.076 63.340
1C. 433 6.072 63.619
10.435 6.C83 64.184
10.436 6.10¢ 65.028

34.146 4.468 111.3¢€17 C.BE6 ce2ZZ 4C.083 26,365
33.778 44640 121.221 C.€47 2242 4C,103 23,461
33.533 4.780 131.087 C.£27 24148 4C.116 18.658
33.352 4.888 140.947 0.825 2.C4 4C.137 13.653
33.224 4.964 150,807 c.822 1.54C 4(.141 S.339
33.091 5.006 160.661 C.8eC 1,622 4C.147 4.811
32.934 5.015 170.527 C.E1S 1.722 4C.148 0.359
32.733 4.991 180.387 C.819 CaS9E 4(.145 ~4.C28 254.656 10.655 7.534
32.469 4,934 190.241 C.822 C.577 4C.128 -—8.361 239.584 11.528 8.163

*
*
*
*
*
Y
*
*
*
*
*
*
E 3
*
€11 1€7C.C 25.47 *
211 *
*
*
*
*
*
*
*
32.128  4.847 200.107 0.627  C€.S47 4C.127 —12.655 * 226.863 12,857 9.164
*
*
*
*
*
*
*
*
*
*
*
*
x
*
x
*
x
*
E 3
*
*
*
*
*

168C.C 23,.3¢
166C.( ¢le52
17CC.C 19.5¢
171C.¢ 18.81
172C.C 18.C¢
1720.¢ 17.117
174C.C 17.57
178C.C 18.€C
17€6C.( 19.€C

-16.111 19.822 14.968
—23.727 17.440 12.901
=32.703 15.252 11.070
-43,483 13,337 9.536
-56.495 11.800 Be.364
~71.792 10.775 7.619
~88.612 10.380 7.341

1ez¢  17CCa.( 24.3C 1C.4177 €.315 67.940 32.065 4.468 117.134 C.EE1] 24254 4(.C83 2%.7CE -20.049 18.509 13,821
¢fz 171C.C 22.34 10.458 6.210 66.878 31.832 4.623 126.994 C.840 2.2CC 4C.101 20.872 -28.321 16.229 11.879
17:CaC 2C. €5 1C. 443 €.125 66.000 31.678 44747 13€.854 C.82] 2.1C1 4(.11% 1€.132 -38.182 14.18C 10.202
173C.C 19.26 10.433 €.07C 65.350 31.555 4.838 146.714 c.82¢ 1.597 4C.12€ 11.487 -50.086 12.454 B8.855
1740.¢ 18,22 1C.426 6.03C 64.935 31.452 4.896 15€.574 C.82¢ 1.66C 4C.132 €.526 —-64.332 11.173 7.904
178C.C 17.€:2 1C.421 6.0C07 64.797 31.319 4.921 16€.434 C.81¢ 1.76C 4C.13¢ 2.444 -80.591 10.470 T.404
L1€C.C 17.€C 1€.420 5.996 64,941 31.140 4.913 176.294 C.ElE (89S 4C4135 ~1.%569 262.405 10.433 7.378
177C.C 18.23 10.421 6.004 65.370 30.896 4.872 186.154 C.e2C CeS€T 4(.13C =6.325 246,391 11.040 7.809
178C.C 19.C7 10.424 64022 66.080 30.570 4.801 196.014 c.e22 C.6€z 4C.122 ~-10.€39 232.526 12.174 8.644
176C.( 20424 1C.430 6.055 €7.063 30.146 4.699 205.874 .82¢ €.527 4(.11C ~14.523 221.024 13,691 9.814
1¢€]1 17zC.¢ 28.2°% 1C.47¢ €4312 69.926 30.286 4.296 112.040 C.8%¢ 4(.C64 27.96C -16.650 19.6CT 14.779
221 172C.C 23.1¢ 10.454 6,192 68.811

-24.311 17.250 12.739
-33.358 15.089 10.936
~44.238 13.202 9.430
-57.360 11.69¢ 8.289
-72.766 10.710 7.573
-89.632 10.356 T.324
253,681 10.670 7.545
238,715 11.576 8.199
226,111 12.933 9.222

174C . C ¢lel21
1720.¢ 16.8¢
17&C. ¢ 18.7¢C
171C.¢C 17.5¢€
17€C.C 17.12
176C.C 17.65
18C0.¢C 18.€1
181C. ¢ 16.€4

1C.43¢ 6.C9€ 6T7.855
10.42¢ 6.C28 67.099
10.416 5.578 6¢.582
10. 411 5547 66.313
1C.4C8 §.632 66.324
10.408 5.932 66.617
10.411 5.946 67,193
10.416 5.974 68.044

ce24¢
30.071 G467 122.900 C.844 c.252 4(.(82 23.091
29.943 4.605 132.760 C.E34 c.15€ 4C.0SS 1£.318
29.856 4.712 142.620 0.821 2.054 4C.111 13.639
29.769 4,785 152.480 C.t21 leS48 4C.12C 9.C48
29.671 4.826 162.340 C.21¢€ l.€28 4C.12¢% 4.53¢
29,521 4.834 172.200 C.E11 l.72¢ 4C.126 0.095
29.303 4,810 182.060 C.e1¢ CeSC4 4(.123 =-4.285
28.999 4,754 191.920 c.82¢ C.S7¢ 4(.116 -8.618
28.593 4.667 201.780 C.Ez¢ C.54% 4(.10¢ -12.618

****i*ﬁ{**l‘i**h**ll%iﬂ*******é*****ﬁ}********’iﬂ
.l‘..l‘&*ﬁ.“l‘*d-&b‘“.*.'.5‘.*.0..%*.*“‘l.&“b&“i&“b

ECATE TTIME Cv SLM Dve2 VINF2 PHE2 ALPHA2 VEL 2 BETA ECCE RMID VEL1 ALPHAL PHI1 VIAFL cvl
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ECATE

176C
1e¢

13€S
1cC

1814
1]

ELATE

TTIME

177C.C
1780.¢
17¢C. ¢
18C0.C
1810.¢
182C.C
183C.C
1840 . ¢
1880.¢C
18€0C.¢

1810.¢
1820.¢
182C.C
1840.C
LEEC.(
18€0.C
187C.C
18€C.¢
186C. ¢
16C0. ¢

182C.C
1840.¢
18€0.(
18€0.¢(
1€7C.(
18€0.¢C
186C.¢(
16€C.C
1910.¢C
1520.¢

16€Ca (
1870.¢C
18€GC. ¢
1850.C
19CC. ¢
1910.C
152C.(
1920.C
1940.€C
1980.C

18EC.(
1850.C
19C€0.¢C
1910.¢C
1920.¢
162C. ¢
1540.(
1580.¢
166C. ¢
1970.C

TTIME

Cv SLM

22.8%
zl.C8
19.¢¢
18.54
17.8¢
17.71
18.CC
18,72
15.8C
2l.18

e2.52
20.8C
19.4C
18.38
17.81
17.17C
18.C¢
18.8¢
16.5€
Zl.4C

23.38
Zlet4
15.6¢
18.75
18.CC
17.¢¢€
17,62
18.42
19.41
zC.170

22.34
2C. €5
19.z2¢8
18.3C
17.17¢
17.¢5
18.C¢
13.9¢C
2Cl.Cé¢
z1.51

z23.1%
2l.38
15. 8¢
18.€%
17.64
17.65
17.84
18.4¢
19.4¢
ZC.EC

Cv SLM

TABLE XII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

L B B RS AR I A N R R R E R R E L E

Dv2

1C.43¢
10.4156
10.4C17
1€. 389
10.394
1C.362
1€.352
10.3%6
1C.4C2
1C.410

1C. 41
10.403
10.351
10.384
10.375
10.378
1€.37s
10.3¢83
1C. 350
1C.4C0

10.421
1C.402
10.389
10.379
10.373
1¢.370
1C.37C
1€.373
10.31s
10.388

10.404
1C. 388
1€.376
1C. 368
1C. 3¢4
10.3¢€3
1C. 364
1C.3¢S
10.377
10.389

1C.4C7
10.388
10.375
10. 365
10435
10. 356
10. 257
10.3¢€1
10.2¢8
10.378

bv2

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

€.C87
5.594
5.624
5.876
S.841
€.834
£.83¢
5.85¢
5.892
5.944

5.9%4
5.902
5.833
5.787
54756
5.751
5.75¢
5,783
5.825
5.884

€.C03
5.897
5.816
54156
5.722
5.70%
5.706
5.724
5.76C
5.814

5.604
5.81C
5.741
5.6%4
5.6€8
5.661
5.672
5.702
£.715¢C
5.817

5.923
5.815
5.733
5.67¢%
5.635
5.624
5.621
5.65C
5.691
5.752

VINF2

PHIZ2

7C.906
7C. 000
69.293
68.813
68.601
68.650
68.587
69.598
7C.480
T1.616

72.982
72.128
Tl.472
71.046
70.881
7C.970
71.347
71.986
72.895
74.049

74.836
73.924
73.186
72.658
72.370
72.348
72.583
73.101
73.875
74.905

75.725
74.919
74.302
73.908
73.1760
73.881
74.257
74.910
75.810
764949

71.522
76.654
75.969
75.478
75.219
75.212
75.474
75.987
16.767
77.781

PHI2
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BLPHA2

27.126
27.096
27.077
27.038
264951
26,795
26.554
2€.204
25.730
25.116

24.177
244241
24.285
24.283
24,201
24.045
23.764
23.368
22.818
22.103

22.217
22.346
22.453
22.510
22.493
22.373
220156
2l.792
21.290
20.613

20.387
20.567
20.693
20.740
20.689
20.513
20.216
19.752
19.125
18.298

18.359
18.633
18.827
18.948
18.965
18.861
18.609
18.215
17.632
16.859

ALPFA2

VEL 2

4.361
4.501
4.602
44671
4.707
4.711
4.683
4.624
4.535
4.416

4.283
4.411
4.5017
4.571
44602
4.602
44571
4.509
4,418
4,297

4.152
4.295
4,405
40484
4.530
4,545
4.529
4.482
4.40¢€
4.301

4.179
4.303
4.396
44457
4.481
4,485
4.454
4.392
4.302
4.184

4.063
4.201
40301
4.383
4.4217
44440
4.423
4,377
4.301
4.198

VEL

BETA

125.220
135.080
144.94C
154.800
164.66C
174.520
184.38¢C
194,240
204.100
212.960

127.540
137.400
147,260
157.120
166.986C
176 .840
186.700
196.560
206.420
216.280

122.44¢€
133.30¢
142,166
152.02¢
162.88¢
172.746
182.606
192.466
202.326
212.18¢6

129.212
139.073
148,932
158.793
168,653
178.513
188.373
198.233
208.093
217.953

125.12C
134.98¢C
144.84C
154.700
164.56C
174.420
184.280
194.14C
204.00¢C
213.86C

BET2

ECCE

C.E4z
c.822
0.824
C.81S
C.ENE
0.815
C.817
c.22¢C
0.82¢
C.E22
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RMID
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z.04¢
1.641
1.82¢
1.CCC
Ce.5¢c
C.571
C.Sz3¢

C.EG¢

Z.25C
Z414S
24042
1.634
1.827
€.SS6S
(.58¢
C.5€1
€.523
C.EEE

2.3C:2
Z.2C4
ce1C(C
1.562
1.€6€6C
1.76¢€
[ 2 1]
C.<7¢
C.Gt(C
(.S1C

2.25¢
Z.15¢€
2l.04¢
1.532¢
1.82¢
€S5S¢
Cl.CEE
C.G¢¢
(.53¢
C.884

¢.212
20212
Z.1C¢€
1.597
1.8¢€4
1.7€¢€
Cocct
C.S71
C.G41
C.sCé¢

RMID

VEL1

4C.072
4C.087
4C.098
4C.106
4C.11C
4C.111
4C.1C8
4C.101
4C.0¢1
4C.077

4C.062
4C.077
4C.088
4(.065
4(.098
4C€.058
4C.0S5
4C.088
4C.078
4C.065

4C. 045
4C. 064
4C.07¢
4C.C8S
4C.090
4C.092
4(.090
4C.C85
4C.07¢
4C. 05

4C.052
4C.065
4(.07%
4C.C82
4C.C85
4C.085
4C.082
4C.075
4C.0¢€5
4C.052

4C.04C
4C.054
4(.C66
4(.C74
4(.0758
4C.080
4C.07¢
4C.C73
4C.Cé5
4C.054

VEL1

ALPHAL

224299
17.558
12.907
8.340
3, 847
-C.579
—4,951
~S.281
~13.583
~17.874

21.504
16. 794
12.170
T.624
3.150
-1.265
~5. €29
-9.958
—14.264
~-18.565

23.688
18.947
14,262
9.717
€.216
0.778
-3.608
-T.952
~12.271
-1£.,578

21.105
164420
11.817
7.288
2,825
-1.581
-5.545
-10.276
-14.551
-18.906

23,268
18.553
13.922
S.365
4,877
0.448
-3.933
-8.,280
-12.€04
-16.922

ALPHAL

PHIL

-25.662
~34.940
-46.123
-59.593
-75.287
267. 156
251.235
236.59
224.335
2140264

-27.066
~36.592
=48. 094
-6l.919
-717.887
265.097
248,787
234.488
222.574
212. 766

-23.227
-31.983
~42.500
-55.213
~710.257
~86.978
256.161
240.817
227.191
217.049

~27.773
-37.406
~49,045
-63,022
-79.109
263,870
247.648
233.503
221.732
212,040

-23.912
-32.766
~43.409
=56.277
~T1.466
-88.260
254.937
239. 725
226, 861
216.253

PHIL

VINFL

16.869
14.752
12.923
11.493
10.597
10.347
10.760
11.746
13.163
14.880

164492
14.422
12,653
11.300
10.501
10.356
10.868
11.934
13.409
15.169

17.509
15.337
13.419
11.859
10.788
10.332
10.547
11.373
12.678
14.323

16.300
14.258
12,520
11.208
10.455
10.359
10.916
12.019
13.525
15.309

17.302
15.156
13.269
11.746
10.719
10.313
10.577
11.446
12.785
14.458

VINFL

cvl

12.416
10.663
9.214
8.138
T.494
T.318
7.609
8.324
9.400
10,766

12.099
10,396
9.007
T.997
Te426
T.325
T.685
B.464
9.592
11.002

12.960
11.139
9.600
8.408
T.629
T+308
74458
8.050
9.026
10.316

11.938
10.264
8.906
7.930
T.393
T«326
T.720
8.527
9.683
11.117

12.784
10.991
9.483
84324
T.580
T.295
T.479
8.104
9,108
10.425

ov1
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TTINE

161C.C
162C.C
1620.¢
164C.C
195C. ¢
166C.¢
1s1C.C
16604 (
1550 .¢
2(CC.(

152C. ¢
1940 .C
19€0.C
16€0.¢C
1673C. ¢
15€C.(C
1660.¢
20CC.C
201C.C
2Ge0.C

15€C . (
19710.¢C
15EC.(
166C.C
2CCO0.(C
201C.C
2CeC.(
2C2C. ¢
2C40.C
2050.¢

1¢¢€C.(
186C. ¢
20CC. ¢
201C.¢(
2CZC.¢
2C20.¢
2C4C.(C
2CEC.(
Z0€C.C
2C10.C

2C1C. ¢
2CzC.(C
2C2C.¢C
204C.C
202C.(
20¢€C.C
207C. ¢
2CEC.C
2(SC.C
21CC.¢

TTIME

Cv SLM

22171
20.51
16.17
18.22
17.72
17.¢¢
18.11
18.9¢
20.15
Zl.€2

23.CC
21.22
16.7:2
18.59
17.8¢
17.¢€2
17.85
l8.5z2
16.5¢
20.61

¢la.SS
20.3¢
16.C¢
18.15
17.6¢
17.¢€¢
18.1¢
19.0:
20.2¢
¢l.18

22.82
21.06
16.€6¢
18.5¢C
17.8:2
17.6¢
17.8¢
18.5¢
16.¢€5
el.C4

z1.E2
20.22
18.S¢
18.0¢
17.€5
17.7C
18.21
19.12
2Ca27
2lasC

Cv SL¥
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ov2

10.351
10.375
10.3¢€3
1€.35¢
10.352
1C. 351
10.353
104358
1C.3¢8
1C.38¢C

1C.3S¢
10.317
1C.2¢3
1C. 354
1C. 248
1C. 346
10. 347
10. 351
1C. 359
1¢.370

10.3¢1
10. 3¢5
1C. 354
10. 346
1C. 242
1C. 342
10.345
10. 351
1C.3€L
10.375

10.387
10. 3¢9
10.355
1C. 345
1C.34C
10.338
1C. 340
10. 345
10.353
1C. 3¢5

1C. 3174
10.358
10. 346
1€. 339
10.325
10. 325
1C. 339
1C. 346
1C. 357
10.372

bv2

VINFZ

5.831
5.73¢
€.666
54616
5.594
5.5SC
5.604
5.636
54663
S.76¢E

£.85¢
5.749
S5.66¢
5.6C€
5.5173
5.559
5.566
5.563
5.640
5.707

5.772
5.677
5.6C7
5.56C
5.531
5.534
54553
54562
5.653
5.73¢

S.EC6
5.697
5.614
5.556
5.522
5.5L¢C
5.52C
5.551
£.604
5.678

5.721
5.631
5.561
5.516
5.464
5.494
5.511
5.561
5.621
5.7117

VINF2

PHI2

78.406
77.649
71.074
16.714
7€.592
764724
77.123
17.766
718.662
79.788

8C.139
79.335
7€.688
78,236
78.008
78.023
78.291
78.821
79.585
8C.585

81.015
80.311
75.780
75.454
79.358
79.507
79.607
80.501
8l.435
82.5217

€2.681
8L.934
8l.336
80.924
80.726
80.762
8l.041
8l.566
82.334
83.306

83.547
82.896
82.399
82.119
82.C49
82.214
82.619
83.259
84.131
85.187

PHI2

G&#...*ﬂli.“’*’-&&Q.Q-lIbb#?G'I-Q.Q.*%%C‘l‘.’.&#.l..&.’b'&*.l..i.*l

ALPHA2

16.616
16.908
17.112
17.206
17.174
16.938
16.653
16.143
15.422
L4.470

14.540
14.933
15.229
15.409
15.457
15.357
15.091
14.634
13.990
13.111

12.896
13.295
13.570
13.707
13.690
13.503
13.130
12.542
11.745
10.687

10.794
11.306
11.687
11.920
11.994
11.894
11.604
11.106
10.369

9.398

9.260
9.755
10.108
10.267
10.261
10.061
9.650
9.010
8.103
6.938

ALPHA2

VEL?Z2

4.098
4,218
4.307
4,366
44393
4.391
4.358
44,298
4,209
4.093

2.99¢
4.129
4.231
4,303
44345
4.356
4.339
4.292
4.217
4.116

4.039
44155
4.240
4.295
44320
44316
4.284
4,223
4.136
4.022

3.950
4,077
4.175
4.244
4.282
44292
4.273
44,227
4.153
4,054

4.000
4.110
4.191
40243
44266
4.261
4.228
4.168
4.082
3.971

VELZ

BET A

130.887
140.7417
150.607
1€0.467
170.321
180.187
190.041
199.69017
209.7617
215.621

126.793
136.653
146.513
156.373
166,232
176.092
185.953
195.813
205.673
215.533

132.56C
142.420
152.280
1624140
172.00C
181.860
191.720
201.580
211.440
221.300

128.461
138.327
148.187
158.047
167.907
177.7617
187.6217
197.487
207.347
217.207

134.233
144.093
152.952
163.812
172.672
183.533
193.393
202.253
212.113
22Z2.972

BET A

ECCE
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C.€323
C.824
C.ELT
C.812
C.E11
0.811
C.€14
C.81€
C.82¢%
C.822

ECCE

VEL1

40,044
4C.05¢
4(.066
4C.072
4C.C7¢
4«C.0175
4C.071
404065
4C.055
4C.C43

4(.C33
4C.047
4C.C57
4C.065
4C.07C
4C.071
4(.065
4C.064
4¢.056
“C.045

4C.C38
4C.049
4C.05€
40,064
4C.C€7
4C.067
4C.C62
40.057
4(.048
4(.03¢

4C.C29
4(.042
4(.052
4C.058
4C.063
4C.Ce4
4C.062
4C.057
4(.C4S
4(.036

4(.034
4(.045
4C.C53
4(.C59
4C.061
4C.061
4C,0517
4C.C51
4C.042
4C.031

VEL 1

ALPHAL

20.693
16.032
11.448
6.934
2.482
~1.916
~£€.280
~10.616
~14.940
—15.26€8

22.83¢
18.149
13.537
8.597
4,521
0.100
~4.279
~8.626
-12.958
~17.289

2C.217C
15. 631
11.C65
64565
24122
~2.274
—6.€35
-10.975
-15.310
—1G.654

22.361
17.731
13.139
8. €14
4.15C
-0.265
—4q €42
-8.993
~13.,331
~17.675

16. 836
15.218
10.667
6.181
1.747
=2. 646
~-7.008
-11.354
~15.€98
~20.059

ALPHAL

PHI1

-28.522
-38.272
~50. 063
-644202
-80.406
262.564
246.459
232.4T1
220.856
211.287

—24.633
-33.590
—44.377
=57.413
-72.754
-89.613
253,645
2384592
225,891
215.427

-29.312
-39.191
-51,145
~65.457
-81.778
261,197
245.213
231.404
219.948
210.505

-25.391
~34.,462
~45.,403
-58.618
-74.116
268.967
2524302
237.411
224,894
214,576

~30.143
—40.161
=52.295
-66.784
-83.221
259, 771
2434925
230.298
219.016
209,703

PHI1

VINF1

16.105
14,091
12.388
11.117
10.413
10.369
10.974
12.116
13.653
15.462

17.094
14.974
13.118
11.634
10.654
10.301
10.617
11.530
12.905
14,605

15.908
13.923
12,255
11.028
10.376
10.387
11.042
12.224
13.793
15.629

16.883
14.790
12.967
11.522
10.592
10.295
10.665
11.625
13,035
14.765

15.709
13.754
12.123
10.942
10.345
10.413
11.119
12.344
13.944
15.807

VIM1

vl

11.775
10.131
8.805
7.864
T.364
Te334
T.761
8.600
9.783
11.243

12.607
10.843
9.365
84241
7.533
T.286
7.507
8.165
9.200
10.543

11.611
9.997
8.705
7.800
7.338
T.346
7.810
8.681
9.894

11.380

12.428
10.693
9.248
8.159
T7.490
T7.282
T.541
84235
9.301
10.673

11.446
9.863
8.605
T.738
74317
T.364
T7.866
B8.772
10.014
11.527

bVl
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¢020.¢
2C4C.(
2C50.C
20€0.(
207C.C
2CEC.C
¢(50.C
zZ1CC.(
211C.¢
212C.¢C

20EC. (
20€C.(
2C1C. ¢
2CEC.C
2C5C. (C
21C0.(
2i1C.(C
zlz0.¢
2120.¢
214C.(

2CEC.(
206C.C
c1CC.(C
¢lic.C
2léC. ¢
212C.C
¢14C.C
2150.C
21€0.¢C
21710.¢

2iCC.C
211C. ¢
zlzC.o(
Z13C.(
z2140.¢
2150.C
21€C.C
217C.¢
218C.¢
¢160.(

TTIME

Cv SUM

22.62
2C.51
19.48
18442
17.7¢€
17.€2
17.52
18.€5
16.7¢
cl.11

23.4¢E
2l.€f
20.0¢8
18.85
18.C1
17.62
17.72
18.2¢
19.21
20.5C

Zze44
20.75
16.3¢
18.34
17.74
17.¢€2
17.9¢
18.174
19.8¢

2le3c

¢3.2¢€
21.48
16.64
18.1¢
17.5¢
17.61
17.7¢
18.33
16,32
¢0.€4

Cv SLM

TABLE XII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

LR AR R BE R BE BECHE SR R K BE OBE IE X R K B L BE NN NP R CEE NE B CRE N B S K SR N AR AR N A IR IR I IR N RFURE T

bv2

10.380
10.3¢2
10. 345
1C.339
1C.334
10.332
10. 335
1C. 34C
1€. 350
1C. 3€3

1C.386
10. 368
104352
10. 341
10.334
10,331
10.321
10.325
1C. 343
10. 355

1C.3176
10. 258
104344
1C. 325
1C.330
1C. 326
16,222
10.328
1C. 348
1C. 263

1C.3¢5
10. 3¢4
1C. 245
1C.328
1C. 321
1C. 328
1C. 325
10.324
1C. 342
10.355

bv2

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

5.768
5.658
5.575
5.51¢
S.485
5.476
5.4¢€9
54524
5.5€2
5.664

5.818
5.654
5.56¢
5.526
5.485
5.465
£.46¢
5.454
5.543
5.616

5.74C
5.631
S5.54 ¢
54462
£.461
S5.454
S.41C
5.51C
5.574
5.661

5.76¢
5.672
5.517¢
5.5C¢
5.465
5.4417
5.453
5,483
5.531
5.61¢

VINF2

PHI2

85.143
84.453
83.904
83.538
83.365
83.421
83.711
84.233
84.979
85.931

8¢.713
85.997
85.400
84.958
84.1703
84,658
84,837
854245
85.876
86.716

87.521
86.888
86.389
86.057
85.920
85,995
86,292
86.810
87.539
88.460

89.017
88.362
87.818
87.420
81.200
87.179
87.370
87.779
88.398
86.213

PHI2

LR R B B B S R BN R BE B N B B NN PR R N BN RFTEE B R RN N B N Y B R N I IR N N TSR )

ALPHAZ

7.151
7.771
8.226
8.500
8.600
8.497
8.180
7.631
6.831
5.752

4.977
5.734
6.313
6.708
6.910
6.909
6.692
64242
5.539
4,560

3.638
4.351
4.870
5.188
5.296
5.184
4.838
4.238
3.364
2.189

l1.482
2.339
2.989
3.430
3.654
3.654
3.416
2.925
2.161
1.098

ALPHA2

VEL2Z

3.923
4.045
4.138
44202
4.238
44246
4,226
4.180
4.107
4.010

2.845
3.979
4.083
4.160
4,208
4.229
4.222
4,186
4,130
4,045

3.91¢
4,028
4,117
4.177
4.210
4.21¢€
44195
4.149
4.078
3.983

3.84¢
3.973
44072
44144
4.189
4.201
4.199
4.165
4.107
4.024

VEL 2

BET A

130.140
14C.000
149.860
159.72¢
169.580
179.440
189.300
199.16C
209.020
218.880

12€.047
135.9017
145.761
155.627
16£.487
175.3417
185.201
195.061
204.9217
214.787

131.814
141.674
151.534
161.394
171.254
181.114
19C.974
200.834
210.694
220.554

127.72¢C
137.580
147.44C
1517.300
1€1.16C
177.020
186.880
196.740
206 .600
216.460

EET 2
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0.812
C.e11
C.812
C.E1¢€
C.821
C.EZS

C.842
C.832
C.823
C.€17
C.E12
C.811
c.811
C.E14
c.e18
C.E2%

C.82¢
C.B2¢
C.E18
C.81¢
(.811
C.810
C.E12
C.e1¢
C.822
C.82C

C.E4]
C.83C
C.822
C.El€
C.E1¢
C.EIC
C.EIL
C.814
C.E1¢
C.82¢

ECCE

AMIC

2.33¢
2422¢C
c.12¢C
Z.CCE€
l1.88¢
1.0CC
C.S61
C.S7¢C
C.6c2

C.E854

#29¢C
«286€
«17¢
«C6¢
S48
«E2E
0S¢
«SEZ
«G5¢
C.51¢

ALY = s RV RY R R

24242
2.238
cel22
¢oCCi
1.€¢€8
1.C0C
C.5¢C
C.ce8
C.S5324
C.EES

267

z
2.251
H

.55

«S2

C.S1C

RMID

VEL1

4C.026
4C.038
4C.048
4C.054
4C.C58
4C.05¢%
4C. 057
4C.C52
4C.045
4(.035%

4C.CLS
4C.032
4(.042
4C.050
4C.05¢
4C.C57
4C.057
4C.C53
4(.0417
4C.038

4C.02¢%
4(.037
4(.04¢€
4(.052
4(.05¢
4C.C56
4C.054
4C. 049
4C.042
4C.032

4C.01¢
4C.031
4C.041
4C.048
4C.C52
4C.055
4C.054
4C.051
4C.044
4C. 03¢

VEL1

ALPHAL

21.5946
17.302
12.728
8.218
3.763
-0.647
-5.022
-9.377
~13.725
~18,082

24.062
16,392
14.793
10.259
5. 783
1.356
-3.034
-7.398
~11.751
-1€.1C7

21.486
16.862
12.305
71.808
3.362
-1.043
-5.419
-9.778
~14.135
-18.507

23.586
18.937
14.357
S. 837
5.372
C.950
-3.43¢
-7.805
~12.165
~16.533

ALPHAL

PHI 1

-26.183
-35.381
~46.486
-59. 889
~75.550
267.483
250,911
236.198
223.963
213.701

-22.538
-31.C13
-41.183
=53.500
-68.181
-84.731
2584292
2424599
2294166
218,057

-27.011
=36.345
~47.627
~61.,232
-77. 052
2654941
249,477
234,954
222.812
212.808

~23.328
=31.924
~42.257
~54.772
~69.646
-86.302
256.765
241.240
228.010
217.081

PHI1

VINFL

16.670
14.605
12.815
11.413
10.535
10.296
10.723
11.730
13.177
14.936

17.666
15.508
13.584
11.992
10.859
10.320
10.448
11.207
12.473
14.107

16.455
14.419
12,663
11.306
10.483
10.305
10.789
11.844
13.330
15.118

17.438
15.307
13.414
11.862
10.780
10.301
10.491
11.304
12.614
14,281

VIANFL

DV1

12.248
10.543
9.131
8.079
T«450
T.283
T.582
8.312
9.411
10.812

13.094
11.281
9.730
8.507
T.679
74299
7.388
T.929
8.870
10.144

12,068
10.393
9.015
8.001
T.413
7.289
7.629
B.397
9.530
10.9¢€1

12.900
11.115
9.596
8.410
7.623
T7.286
T.418
8.000
8.977
10.283

oVl



99

ECATE

ZCT¢E
18¢

in o

z1&7

ECATE

TVIME

214C.(
2180.¢
21€C.(
217C. ¢
21€C.(
21SC. ¢
22CC.(C
2210.€
22zC.C
222C.C

21€6C.(
2190.¢
22CC. ¢
221C.C
c22C.(
222C . C
2240.¢C
228C.¢(
22€C.(
227C.C

22CC.(
221C.C
22zCa(
2220.C
224C.C
228C.C
22€Q.¢C
221C. ¢
22€0.(
226C.(

2220.(
2240.C
225C.(
22€C.C
221C.C
228C.(
226C.(
230C.C
2210.C
23:C.¢C

2250 .(
22€C.C
221C.(
228C.C
225C. ¢
2200.C
2210.¢
232C.C
233C.(C
234C.¢(

TTIME

#*iﬂi****%*%***##%ﬂ'##"%***.**ﬁi*#*i###i*%*%**Qﬂ*ﬁﬁ#****%%ﬁ

ove

1C.381
10. 3¢1
10. 346
10. 335
1¢. 326
10. 3217
1C. 32¢
1C. 324
1C. 344
10.358

10,3717
10.358
1C.344
10.324
10.328
1C. 327
1(.33C
1C. 336
1C. 347
10. 3€2

1C. 3ES
10. 367
10.350
10.338
1¢. 321
1C.327
1(.328
10.333
1C. 342
10. 356

1C.3177
10.358
10.344
10.334
1C. 326
1C. 328
1C. 321
10. 339
10.350
1C. 367

1C. 3¢S
10.3¢7
10. 351
1C. 339
1€.332
1€.329
1C.321
1C.33¢
10. 346
10. 260

ov2

VINF2Z

5.1770
5.65C
5.55€
5.493
5.454
5.441
5.452
S.4EE
5.54¢
5.634

5.75C
5.634
5.54¢
5.4E5
5.45¢C
S.441
S5.451
5.466
5.566
5.656

5.€17
5.687
5.5€66
5.512
£.465
5.445
5.45C
S.481
5.531
5.62C

5.1749
5.634
5.541
5.4€8
5.455
54445
5.466
5.515
5.5¢7
5.68¢

€.618
5.66¢
5.56¢C
S.51 €&
5.473
5.45¢
5.464
5.496
5.56(C
5.64E

VINF2

PHI2

50.687
90.141
8%.596
86.248
85.073
89.090
89.312
89.740
9C.368
3l.179

32.314
F1.767
91.328
91.029
30.896
90.949
Gl.197
Gl.642
92.275
93.078

93.657
93.102
92.630
92.280
92.078
92.048
92,206
92.550
93.084
93.791

G4.404
93.917
93.525
93.265
93.160
G3.230
S3.484
93.921
94.533
95.302

§5.681
95.172
94.759
94.451
94,282
94,274
G4.440
94.785
95.303
95.982

PrI2

0'56#.*4Q*‘-l6.&#&&l».&6*&9*“6“&**{’6&&“%.%6*-&Qa#.*&.&&.‘&&&&

ELPHA2

-1.024
-0.200
0.550
0.995
1.208
l.178
0.896
0.343
-0.499
-1.658

-3.411
-2.482
-1.798
-1.358
-1.165
-1.229
-1.562
-2.178
-3.101
~4.357

~5.527
—4.443
-3.614
-3.038
~2.716
-2.653
~2.865
-3.352
—4.146
—-5.266

-6+445
-5.470
-4.753
~44296
-4.104
~4.183
-4.546
-5.209
-6.193
-7.524

-8.509
-7.357
-6.504
-5.909
-5,.,583
-5.531
=5.763
-6.293
-7.139
-8.326

ALPHA2

VEL2

3.87C
3.989
4.081
4.147
4.186
4.200
4.188
4.152
4.091
4.008

3.901
4.012
4.097
4.156
44191
4,200
4.184
44145
4.084
4.000

3.852
3.972
4.067
4.137
4,182
44202
4.198
4o171
4.121
44,049

3.932
4.037
4.116
44172
4,202
4.210
4193
4.154
4.094
4.012

3.892
4.005
4.094
4.160
4,201
4,218
4,213
4.185
4.135
4.065

VELZ

BET A

130.040
139.900
149.76C
155.€20
169.480
179.240
186.200
199.06C
208.92¢C
218.78¢C

13z2.26C
142.22C
152.080
161.940
171.800
181.€60
191.520
201.380
211.240
221.100

128.26¢
138.126
147.98¢
157.846
161.70¢
177.566
18T7.42€
197.28¢
207.14¢€
217.006

134.032
143,893
152,752
163.613
172,472
182,333
192,193
202,052
212.913
222,773

129.940
139.800
149.66C
159.520
169.3280
179.240
189.100
198.960
208.820
218.680

BETA

ECCE

P N t L]

)
mmmmmmonm
NN s e e e AP G

«171

VEL1

4(.C21
4(.033
40.042
4(. 046
4(.C52
4C.054
404052
4C.048
40,043
4(.035

4(.C24
4(.035
4C.042
4(.050
4C.C52
4C.C54
4C.053
4C.048
4C.Ca2
4C.034

4C.C16%
4(.031
4(.04C
4C.C48
4C.0%¢
4C.054
4C.054
4C.051
4C.C46
4(.035

40.C27
4C.037
4C.045
4(.051
4C.C54
4C.C55
4C.052
4C.Ca¢
4C.C42
4C.03¢

4(.022
4C.034
4C.042
4C.C50
4C.C54
4(.056
4C.05¢
4C.0¢2
4C.0417
4C.040

VEL L

ALPHAL

22.73¢C
18.111
13.542
S.C35
4.585
0.172
~44213
—~8.582
-12.549
-17.329

21.873
17.268
12.725
8.236
2,793
-0.614
-4.997
~6.369
~13. 744
-18.138

23.95C
19,323
14.758
10.249
5.789
1.368
~3.025
~7.403
-11.779
—-1€.167

21l.381
16.795
12,266
7.788
3.352
~1.053
~5.437
-G.815
-14,20C
-1€.6C9

23.445
18. 836
14.2€17
9.791
5.339
0.922
=3.471
-1.852
~12.236
~16.638

ALPHAL

PHI1

-24.793
-33,635
~44,326
~57.248
-72.498
-8%9.,331
253.871
238.704
225.886
215.313

-26.310
~35.447
-46.484
-59.822
~75.431
267.610
2504997
236.215
223.808
213.581

~22.724
-31.150
~41.265
-534525
-68.157
-84.684
258.323
242.580
229,087
217.920

~27.208
-36.497
-47.735
-61.297
-77.C89
265.904
2494411
234.842
222.652
212.6C4

—-23.574
-32.139
—42.435
-54.917
-69.766
~86,413
2564641
241.C86
227.820
216.855

PHIL

VINFL

17.032
14.947
13.107
11.630
10.647
10.285
10.592
11.505
12.890
14.614

16.634
14.588
12.810
11.413
10.534
10.291
10.714
11.724
13.183
14.960

17.612
15.477
13.569
11.986
10.857
10.317
10.444
11.206
12.482
14.132

16.408
14.391
12.650
11.300
10.481
10.305
10.792
11.856
13,356
15.166

17.374
15.264
13.390
11.849
10,775
10.301
10.496
11.318
12.641
14.328

VIAFL

ovViL

12.556
10.821
9.357
8.239
T7.529
T.275
T.489
8.146
9.189
10.550

12.218
10.530
9.128
8.079
T.449
7.279
7.576
8.308
9.415
10.831

13.049
114255
9.718
8.503
T.678
T.297
7.386
7.929
8.876
10.164

12.029
10.371
9.004
T.997
Te4l2
7.289
T.632
8.406
9.551
10.999

12,845
11.080
9.577
84401
7.620
7.286
T.422
8.010
8,998
10.320

ovl
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ECATE

n
n~
AN
-~

~
"y
3
[ I}

~
[Ty
I3

~
W

LN
- -

ECATE

TTIME

228C.C
226C.(
23C0.C
2310.C
2220.C
2320.¢
234C.C
23£C.C
23€0.C
237C ¢

23C¢C.¢
2310.C
2260.C
233C.¢
2340.C
23£0.C
23¢€C.(
2370.C
2380.¢
2250.C

233C.C
2346.C
23EC.(
23€C. C
237C.(
2380.C
2390.¢
24CC.C
2410 .C
2420.C

238(.¢
23¢€C. C
¢31C.¢C
228C.(
23560.¢(
24CC.C
2410.C
2420.C
242C.C
2440.C

237C.C
23€0.C
2390.¢
24C0.(
241C.(
242C.C
243C,(
244C.C
24€0.C
24€C.C

TTIME

Cv SUM

22422
2C.57
19.23
18.2¢
17.71
17.¢4
18.02
18.85
z0.C¢
¢l.5¢%

23.C2
2l.28
16.1S
18.€4
17.5C
17.61
17.80
18.44
19.4¢
éC.E2

22.02
20.42
15.11
18.1¢
17.€9
17.6¢
18.10
18.517
2C.z¢l
21.74

22.82
2l.11
19.€5
18.5%
17.€5
17.62
17.85
18.54
19.€2
21.02

é3.€1
él.8%
iCec
19.0C
18.11
17.€1
17.€9
18.1¢
19.1C
20.317

Cv SLM

TABLE XII

L R 2R I IR 2R I 2R 2 R R K B AR R AR K R AR BE R BE N AN BE R IR B K B R IR BENE K A SR AR R IR BE R AR IR 2R R B R BE SR SR BE N NC R BB N 3

ov2

1C.378
1€.35%
104345
1C.336
1C.3321
1€.321
10.335
1C. 343
16. 355
10.373

1C.350
10. 3¢S
10.353
10. 341
1C. 335
10.332
10.334
1C. 340
1€. 351
1C. 3¢6

1C.3EC
10.3¢€1
1C.348
1¢. 339
10.335
10.335
1C.339
1C. 248
10.261
1C. 38C

¥.362
10.371
10.256
1C. 345
10.338
10.336
1€. 336
10. 345
10. 3517
1€.373

1C.406
10.383
10. 2¢5
10.351
1C. 343
1€.339
10,335
10. 344
1C. 354
10.368

Dv2

PARKING ORBIT TO 1.1 SATURN RADII CIRCULAR PARKING ORBIT

VINF2

5.754
5.641
5.55¢
5.455
5.466
S5.4€5
5.48S
5.539
S5.61¢
£.721

5.82¢
5.655
5.601
5.531
5.489
S5e4T4
S.48¢
5.524

"5.55C

5.683

S.765
5.654
5.571
5.516
5.486
5.48S
5.516
5.57¢C
5.652
5.763

5.839%
5.715
S5.61¢
54551
£.511
54469
5.514
5.551
5.6217
5.726

5.92C
5.782
5.673
5.592
5.54C
5.515
5.51¢
5.546
5.608
54695

VINF2

PHE2

9¢é.417
95.977
95.630
95.407
95.329
95.415
95.672
96.100
96.689
97.421

97.620
97.172
96.1799
96.530
96.392
S6.404
96.57%
96.920
97.421
98.069

98.334
97.946
97.646
97.456
97.404
97.503
917.1761
98.175
98. 742
99,437

95.476
99.077
9€. 742
98.518
98.406
98.439
98.621
98.956
99.448
LCC.055

100.573
100.181
99.837
99.573
96.415
99.384
99.495
99.753
10C.157
10C. 696

PHI2

ALPHAZ

-9.314
~8.295
-7.556
-7.092
~6.906
-7.004
~7.399
-8.108
-9.150
-10.553

-11.305
-10.126
-9.238
-8.632
-8.309
-8.272
-8.531
-9.100
~-9.998
-11.247

-11.990
-10.953
-10.206

-9.743

-9.568

-9.690
-10.119
-10.868
-11.969
-13.438

-13.916
-12.713
-11.805
-11.208
-10.894
-10.876
~11.165
-11,773
-12.732
-14.028

-15.873
-14.514
~13.460
-12.707
-12.250
-12.092
-12.240
~12.703
-13.500
-14.650

ALFPhA2

VEL2

3.973
4.071
4.146
4.197
44225
4.230
4.212
44173
4114
4.035

3.941
4,047
4.131
4.191
4.228
44244
44236
4.208
4.159
4.090

4.022
4.114
4.183
4.23(
4.255
4.258
44240
4,201
44142
4,066

3.997
4.096
4.174
4.230
4.264
4,217
4.268
4.239
4.191
4.124

3.971
4.078
44164
4.228
4.271
4.293
4,294
4.275
4.236
4,179

VEL2

BET A

135,706
145.566
155.426
165.286
175.146
185.007
194.86¢
204,727
214.58¢
224.441

131.612
141,472
151.332
161.192
171.052
180.912
190.772
200.633
210.492
2204352

137.38C
147,240
157.100
166 2960
176.820
186.680
196 .540
206.400
216.26C
226.120

132,281
143,147
153.007
162.8617
172.721
182.587
192.4417
202.301
212.1617
222.0217

129.192
139.053
148,913
158.773
168,632
178.493
188.353
198.213
208.073
217.933

BET A

ECCE

0.£3¢5
0.82¢
C.€19
C.E14
0.E11
C.E11
c.813
C.E1T
0.823
C.E21

C.t4aC
0.82C
C.Ezz
C.El¢
c.e12
0.811
C.€12
c.81¢

(e =)
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C.E44
0.832
C.€25
C.E1E
G.E14
C.e11
C.€1z
C.814
C.E1¢
0.82¢

ECCE

RMID

2.391
24278
Z.1€1
Z.04C
1.61¢
Ca.5¢¢
C.988
C.G¢€8
€.52¢
C.E82

FRLLYS
c.22€
z2022C
¢.1C1
1.6717
1.85¢C
(.6¢E
(.671
C.54¢
C.SC4

c.252
2.27¢
¢ 1€l
z.C3E
1.€12
(.66¢
C.GE¢
C.5¢€1
C.524
C.E1¢

Ze44¢
242327
zezi€
+CSS
1.672
1.CCC
€.6¢2
C.S74
CeS4z
C.ES¢

«ECE
«36E
242178
c.l£S
cl.C2¢
1.5C7
C.SSE
(.G€4
C.ct8
C.51§

RS

RMID

VEL1

4(.031
4(.041
4. 049
4C.054
4C.C57
4C.057
4C. 055
4(.051
4C.045
4C.037

4C.02¢8
4C.03¢
4(.C47
4(.053
4C.057
4,058
4(.058
4C.05¢
4(.05¢C
4(.C43

4(.03¢
4C.045
4«C.052
4¢.057
4C.0¢C
4C.060
4C.05¢
4C.054
4C.048
4C.04C

4(.032
4C.043
4C.C51
4C.C51
4C.C61
4C.062
4C.Cé€1
40.05¢8
4C.0523
4C.046

4(.C31
4C.042
4(.050
4C.057
4C.0€2
4C.064
4C.0¢64
4C.0€62
4C.05¢
4C.052

VEL1

ALPHAL

20.884
1€.313
11.758
1.328
2. 899
-1.504
-5.891
=1€.275
-14.671
-19.096

22.535
18.344
13.809
9.323
4.878
0.465
~3.92¢
~8.315
-12.708
-17.124

2C.378
15.823
11.32¢C
6.860
24435
~1.967
—£€.357
~1C.749
-15.157
-19.567

22.418
17.843
13.32¢C
8.845
4.407
-0.004
~4438S
-8.791
-13.192
~17.623

24.462
19.867
15.327
10.834
€.382
1.960
=2.441
-6.835
-11.234
=15.€55

ALPHAL

- Concluded. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

PHI1

-284137
-37.592
~49.040
-62.834
-78.806
264.157
247.801
233.456
221.488
211.618

-24.454
-33,162
~43.,654
-56.368
~T1.435
-88,192
254.93C
239.576
226,544
215.782

~29.103
-38.731
-50.399
~64.431
-80.577
2624372
246,171
232.058
220.316
210.626

-25.364
-34,228
-44.926
-57.878
-73.163
270.000
253.194
238.054
2254265
214.704

-21.911
-30.100
-39.914
-5l.814
-66.088
-82.399
2604555
264,526
230.657
219.141

PHIL

VIAFL

16.182
14.194
12.491
11.191
10.434
10.327
10.880
11.998
13.540
15.382

17.135
15.052
13.211
11.715
10.699
10.292
10.557
11.439
12.810
14,533

15.955
13.997
12.324
11.086
10.394
10.358
10.978
12.149
13,733
15.607

16.896
14.840
13.033
11.584
10.628
10.292
10.627
11.570
12.988
14,748

17.867
15.729
13.802
12.179
10.986
10.362
10.399
11,085
12.310
13,935

VIANFL

ovl

11,840
10.213
8.883
7.918
7.379
7.304
Te694
8.511
9.694
11.176

12.642
10.907
9.437
8.301
74565
7.280
T.465
8.098
9.127
10.486

11.650
10.056
8.764
T.842
7.351
T7.326
T.764
B8.625
9,846
11.362

12.439
10.734
9.299
8.205
7.515
7.2890
7.515
8.194
9.264
10.659

13.267
11.463
9.901
8.648
7.770
T.328
T.354
T.841
B8.746
10.007

Cvl
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ELATE
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ELATE

TTIME

24CC.(C
241C.C
2420.(
243C.C
2440.C
245C.C
24€0.(
2470.¢
2480.C
246C.C

242C.(
243C.¢C
244C.(
245C.C
24€0.C
2417C.C
24€C.C
245C.(
25C0.¢
Z251C. (

245Ca.(
24€0.C
247C. C
24€Q.C
246C.C
25C0.¢
281C.(
25eCaC
253C.¢C
2540 .C

2470.C
248C.C
245C.(
25C0aC
251C. ¢
2520.C
253C.C
2540.¢
2%80.¢C
25€60.¢

TTVIME

Cv SuLM

22.¢2
20494
15.52
18.4¢
17.81
17.¢€2
17.62
18. €5
19.11
zl.22

23.4¢
21.6¢€
20.1z2
18.€¢
18.C5
17.6€¢
17.12
18.28
19.24

zC.5¢

€242
20.71
19.32¢
18.28
17.17¢
17.£4
17.59
18.171
19.64
zlebz

22,2¢%
Zl.48
18.57
18.7¢
17.9¢
17.¢5
17.7¢
18.38
19.28
20.74

Cv SUNM

*ii*******************#**************k***%**#{**

Dv2

1C. 366
1C. 375
1C.35¢
1C. 345
10.343
1C. 341
10.344
10.352
1C.3¢4
1C. 381

1C.41C
10.386
10.3¢€8
10. 356
1C. 347
1C. 344
1C. 345
1C. 351
10.3¢1
1C.376

1C.369
10.379
1C.3¢€4
10.353
10. 348
10. 347
10. 351
1C.358
1C.372
1C. 350

1C.413
1C. 391
1C.373
10. 36l
10.353
1¢.350
10.351
10.358
1C.3¢€8
10.3¢€5

bvz

VENF2

5.8517
5.735
5.641
5.576
5.538
5.526
5.54E
5.595
5.67C
5.774

5.G3¢
5.803
5.6G6
S.61¢E
5.56¢
5.541
5.553
5.58€
5.651
5.743

S5.81%
5.759
5.668
5.6C5
5.571
5.565
5.587
5.63¢
5.718
5.827

5.561
5.828
5.724
5.645
5.602
5.583
5.563
5.632
5.699
5.756

VINF2

PHI2

1Cl.250
10€.902
1C0. €14
1€0.418
100.334
100.381
1CC.567
100.894
101.357
1Cl.942

102.282
101.940
1Cl.€34
1C1.409
10L.285
101.274
101.394
iC1.650
1C2.039
102.552

1C2.946
102.643
102.395
102.222
102.171
102.231
102.42¢
102.739
103.181
103.732

102.924
103.620
103.362
103.170
103.068
103.075
103.202
1C3.454
103.828
104,313

PHIZ

ALFFA2

-16.350
-15.142
-14.239
-13.638
-13.339
—13.344
-13.664
-14.312
~15.305
-16.669

-18.224
-16.861
~-15.800
-15.055
~14.617
-14.480
-14.655
-15.155
-15.994
-17.194

-18.616
-17.412
-16.515
~15.917
-15.648
-15.679
-16.031
-16.718
-17.757
-19.172

-20.419
-19.051
-18,008
-17.273
-16.848
~-16.735
—=16.941
=17.477
-18.358
-19.605

ALPHA2

VEL 2

4.059
4.152
44224
4.276
443017
4.317
44307
4,278
4.230
4.165

4,039
4.139
4,219
4.278
4.318
40337
4.336
4.31¢
4.278
4,222

4o012¢
4,212
4.280
4,327
44355
4.363
4.352
4.322
4,275
4.212

4.111
44205
4.279
44334
44370
4.386
44384
44363
44325
4,270

VEL?2

EBET A

134,960
144.82C
154 .68¢C
164.540
174,400
184,26C
194,120
202.980
212.840
223.70C

130.861
140.727
150.587
160.447
170.307
180.167
190.027
199.887
209 .741
219.607

13€.€34
14€.494
156.3254
166.214
176.074
185.934
195.794
205.654
215.514
2254374

132.54C
142.400
152.260
162.120
171.980
181.840
191.700
201.560
211.420
221.280

BET A

OO AODOONON
® s 8 s o & & 8 0
MM momoo®mmom
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A el AR A O m

C.E42
C.£32
C.Ez4
C.E18
C.€14
c.812
C.213
C.81¢
C.t2z1
C.E2E

ECCE

RMID

4t1

MOV Ao AR R R R OO OO e N AR R
. .
0 o
~ (s
L ~

O™ MM AR R RS
. .
(]
o
~

VEL1

4(.04C
4(. 046
4C.C57
4(.062
4(.065
4C.Ce7
4(.066
4C.C62
4C.C57
4C.051

40,038
4C.048
4(.056
4C.062
4C.0€7
4(.CE8
4C.0€S
4C.067
4C.C62
4(.05¢

4(.C4¢€
4C.055
4(.063
4C.068
4C.071
4C.072
4(.07C
4C.0€7
4C.C62
4C. 055

4(.045
4C.055
40,062
4(.068
4C.072
4C.074
4C.C74
4C.072
4C.067
4C.0€2

VEL1}

ALPHAL

21. 866
17.336
12.826
8. 356
3.92¢
-C.483
—~4.880
-9.278
-13.6%2
-18.137

23.S2¢€
19.350
14,822
1€.340C
5.894
1.476
-2.926
=7.324
-11.733
-16.,167

21.3617
16,823
12.324
T.864
3.436
-0.972
-%.372
—-9.778
-14.203
~18.,663

23.390
18,826
144311
9.8138
5.398
0.982
~3.421
-7.825
=12.243
-16.691

ALPHAL

PHIL

-26.305
~3%.332
~46,243
~59,446
~T4.947
268.122
251.438
236.525
223.977
213.624

-22.801
-31.135
—41.145
~-53.286
-67.804
—84.,269
258,711
242.871
229.251
217.963

-27.218
~36.479
~47.615
-61l.076
-76.785
266,222
2454667
234.993
222.651
212.542

-23,.717
~32,206
-42.420
-54.811
—-€9.577
—86.184
256,845
241.210
227.846
216.787

PHIL

VINFL

16.656
14.628
12.858
11.457
10.564
10.301
10,707
11.711
13.176
14.972

17.615
15.502
13.607
12.028
10.892
10.337
10.448
11.202
12.481
14.146

16.416
14.417
12.685
11.33%
10.507
10.318
10.797
11.861
13.373
15.205

17.3¢64
15.276
13.415
11.880
10.804
10.321
10.508
11.329
12.661
14.367

VINF)

ovl

12.237
10.562
9.164
8.112
T7.470
7.286
T.571
8.298
9.410
10.841

13.051
11.276
9.748
8.534
T.703
T.311
7.389
T.926
8.876
10.175

12.036
10.392
9.031
8.022
T.430
T.298
T7.635
8.409
9.564
11.031

12.837
11.090
9.597
Be424
T.640
7.300
T.431
8.018
9.013
10.352

cvl
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€2¢
1¢C

(X 3]
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-
w

(=3

ECATE

TTIME

€1C. ¢
€62C.C
62C.C
€4C.(C
68C.C
€¢C.C
67C.C
EELLC
€50.¢
7€0.¢

€£0.C
660.C
€1C.C
680.¢
66C.C
7€0.C
71C.C
7¢C.C
73C. ¢
74C.C

1CC.C
71C.¢C
72C. ¢
72C.(
74C. ¢
150.C
76C ¢
71C.C
1€C.C
7¢C.C

TEC.C
760.C
71Ca ¢
78C.C
15C.C
8C0.C
glC.(
820.C
BiC.(
840.¢

8(C.(
810.C
8zC.(
820.C
840.¢(
850.C
8€C.C
870.C
BEC.C
850.C

TTIME

Cv SUM

18.34
74.3C
71.CS
€8.81
67.51
€7.1:2
€7.51
€8.45
£€9.72
l.1¢

11.5¢
€68.C4
€5.3¢
€3.61
6z.62
€2.869
€3. €1
€4, 7€
€€.l1S
€7.¢€65

€5.6¢E
€2.52
£6.85
58.16
£7.37
£7.42
£8.15
£6.22
€C. 18
€2.32

€l.ceg
£7. 8%
£c.z8
53.54
52.12
€2.175
53,45
€4.€2
£6.C¢
£7.€1

£71.3z
53.97
£1.37
45.€1
48.15
48.172
49,39
£0.55
£2.C1

£3.€1

Cv SLM
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TABLE XIII. - TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

Dv2

40.638
4C. 175
39.747
36,336
384636
38.534
38.116
37.615
31.207
36.7C6

37.741
31.358
37.C03
36.653
3¢.3C¢
35.648
35.572
35.171
34.741
34.285

24,411
34.1C7
33.¢81¢
33.532
33,248
32.953
32.¢€43
32.3C3
21.637
31.546

21.5€7
31.313

o 3l.C7¢

30. 845
30.611
3(.364
30.1CcC
2G6.813
25.502
25.1€7

25.1C5
28. 894
28. 698
28.5C17
28.212
28.106
27.883
27.6€365
21.3173
21.C€3

Dv2

PARKING ORBIT TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT

VINF2

£1.345
50.845
50.381
45.936
45.505
45,066
48.61C
484126
47.616
47.071

48.201
47,785
47.3%6
47.013
46.632
46.24C
45.82¢
45.385
44.911
444408

44.552
44.211
43.8¢1
43.574
43.258
42.93C
42.585
42.2C5
4l.765¢
41.35¢

41.3€2
4l.098
4(.831
4(.571
4C.3C7
4C. 030
36.731
35,406
36.C54
38.673

3E.602
38.362
38.136
37.921
37.658
37.462
37.206
36.52¢6
3¢.62C
36.285

VINFZ

PHI2

4.373
4.156
4.015
3.851
3.963
4.045
4.191
4.392
4.638
4.5918

4.636
4.451
4.342
4,311
4.352
40460
4.629
4.847
5.106
5.395

5.1%4
4.997
44877
44834
4.863
4.960
5.117
5.326
5.577
5.860

£.755
5.547
S5.414
5.359
5.377
5.463
5.610
5.810
6.053
6.329

6.320
64099
5.655
5.888
5.895
5.970
6.107
6.298
6,533
64804

PHI2

L I R N B R B B N B B T NE I N EERE R R IR N RN RPN NE R RN S N N R R SR R T R N N

ALPhAZ

86.807
86,517
86.307
86.176
86.119
86.131
86.201
86.321
86.478
86.661

86.575
86.321
86.147
86.049
86.023
86.060
86.151
86.285
86.451
86.639

86.469
86.206
86.023
85.916
85.881
85.908
85.990
86.115
86.274
86.455

86.357
86.085
85.893
85.777
85.733
85.751
85.824
85.940
86.091
86.267

86.239
85.958
85.7517
85.632
85.578
85.587
85.651
85.760
85.904
86.074

ALFrA2

VEL2

51.275
50.805
50.362
49,932
49.500
49.055
48.587
4t.087
47,552
46.978

48.129
47.739
47.367
46.991
46.610
46.209
45.780
45,318
44.816
44,287

444455
44.140
43.838
43.529
432,214
42.878
42.519
42.120
41.686
41.221

41.257
41.001
40.754
40.504
40,242
39.958
39.646
39.302
38.927
38.519

38.450
38.240
38.037
37.830
37.610
37.369
37.10:2
36.804
36.475
36.114

VELZ

BET A

61.460
71.320
81.180
91.040
100.900
110.760
120.€20
130.480
140,340
150.200

67,039
7€.899
86.759
96.619
10€.479
11€6.339
12€¢.199
13£.05$
145.919
158.779

67.626
17.486
87.34¢
97.206
107.066
116.92¢
12€.78¢
136.646
14€.506
15€.36¢

68.213
78.073
87.932
97.793
107.653
117.513
127.372
137.233
147.092
156.953

68.800
18.660
88.520
98.380
108.240
118.100
127.960
137.820
141.¢80
157.540

BETA

ECCE

2.27¢C
3.4
3.€12
2.€17C
3.¢€€C
2.5¢E%
2.4¢€¢
2.3C2
3.11C
2.501

2.1C1
3.25¢
2,248
3.21%
2.244
3.262
3.141
2.6€1
z.812
2.€27

Z41€C
2.9C1
2.SE%
3.C18
2.CC2
2.942
2.€41
2.722
ZeSEC
Ze421

2.4ET
2.£14
2.€54
2.73C
ce123
2.€7¢
2.€C32
Z.5C2
2.2E¢€
2.25¢

RMID

1.117¢
1.€57
l.€12
1.82C
1.421
C.551
C.5¢€2
C.51¢
C.E€2
€.181

1.74¢
l.€€5
1.57¢
1.481
€.66¢
C.SEZ
C.547
C.86¢
C.EIE
(771

1.7€1
1.€8%
1.562
1.4¢¢
1.0CC
(.68
(.SE4
C.cC¢t
(.E5]
C.787

1.77¢
1.€G¢€
1.€11
1.611
1.CCC
C.58¢%
C.c€1
C.511
C.E¢2
C.ECe

1.754
1.71¢5
lo€2¢
L.£3¢
1.42¢
€.65z
C.G¢Ee
C.9z¢
(.€1¢
(.E1%

RMIC

VEL1

€2.645
€£.279
€£,934
€4.601
€4,268
€2.92¢
€2.567
€2.18¢
€2.78C
€z.34¢

€:.21¢
€Z.922
Eza€4C
620356
€2.0¢€9
€1.76%
61.449
€1.1C5
€C.73¢
€C.345

€C.46E
€C.2317
€C.015
5¢.790
£¢.561
5%.31¢8
€€.CES
StaT72
584463
5€.132

€€.151
57.97¢
£7.8C1
57.625%
£1a441
57.243
571.02¢
5¢.7817
S€.528
£€.248

5€.201
5€.057
££.91S
55.T79
5£.62C
SC.467
£e.2€1
£€.08¢8
€4.8¢68
544625

VEL1

ALPHAL

33.426
244914
16.623
8.58C
0.815
—£.640
~13.752
~20.484
-26.803
-32.¢€79

25.249
20.957
12.901
5.110
~2.38¢
~6.561
-16.377
-22.804
~28.814
-34.389

25.7C2
21.561
13.¢€55
6.015
~1.33¢
-8.366
-15.(5¢C
-21.353
-217.251
~32.748

3C.152
22.156
14.394
6.893
=0.32¢C
-7.218
~13.776
-1%9.970
-25.783
-31l.2C2

30.593
22. 136
15.111
T.744
0.660
~€.117
-12.563
-18,658
—24.388
~29. 744

ALPHAL

PHIL

—-34.676
~46,946
-60.211
-74.221
—-88.482
257.638
244.705
233.073
222.855
214,001

~39.418
-52.177
-65,917
-80.254
265.414
251. 764
239,305
228.276
218.694
210.439

-37.214
-49,862
-63.6C6
-78.084
267.330
253.381
240.642
229.400
219.664
211.3C3

-35.084
~47.577
-6l.274
-75.852
269.337
255,094
242.0T1
230.590
220.676
212.187

=33.046
-45,350
-58.953
~73.577
-88.5830
256. 892
243.570
231.833
221.723
213.090

PHIL

VINF1

43.971
40.281
37.391
35.443
34.503
34.528
35.366
36.803
38.617
40.605

39.9¢83
36.699
34.272
32.812
32.349
32.787
33.941
35.585
37.504
39.532

37.621
34.339
31.871
30.345
29.807
30,177
31.280
32.884
34,782
36.804

35.698
32.410
29.896
28.297
27.672
27.960
28.992
30. 549
32.419
34.431

34.123
30.828
28.265
26.584
25.864
26.060
27.017
28.519
30.355
32.350

VINFL

DVl

37.706
34.128
31.342
29.473
28.574
284597
29.398
30.777
32.522
34.442

33.841
30.677
28.352
264961
26,521
26.938
28.036
29.608
31.451
33.405

31.563
28.416
26.068
24,624
24.117
244,466
25.508
27.029
28.840
30.777

29.717
26.579
244201
224699
22.115
22.384
23.350
24.816
26.588
28.505

28.21C
25.080
22.669
21.103
20.436
20.617
21.505
22.908
24.633
26.522

Cvl
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EULATE

qEs
¢

(X0
z1¢

ECITE

T1IME

BEC.(
teC.a(
870.C
EEC.(
860.C
9CC . C
510.(
GeC.(
S2¢ . ¢
G404 C

SCL.(
S1C.C
920.C
G:CeC
G40.C
9EC.(
5€0.C
97C.C
SeC.C
560.C

GeC. ¢
9¢C.C
G1C.¢(
GE€Q.(
SSC.(
ICCC.C
IC1C.(C
102G.C
1C20.¢
l04C.(

TTIME

Cv S

£3.63
EC.E¢
48.C2
‘Eaz4
4.2z
4E.24
45.8¢
46.5¢E
48.432
£C.C2

€1.C02
47,177
45.1¢€
43424
42.2¢
42.21
42.171°
43.€2
45.21
4ELET

4€.52
45.3C
42.€¢
40.8¢
29.1%
I5.57
4C.C¢
41.0¢
4Z2.48
44.C€

Cv SLMm

{**ﬂﬂ'****.ﬂ'****Q****i%%****ﬂ*****f?*ﬁ*

uv2

2€.6¢1
2€. 1€5
264622
264463
2643C0
26,127
25.538
25,1725
254455
25. 2406

25.C€2
24,924
24,158
24.€65
24.528
244382
244220
24.C40
23. 840
23.€20

23.425
23.301
23.1¢7
22.C75
224560
22.E35
22.€5¢6
22.540
224366
22,1172

uv2

VINFZ

3e.l44
35.641
35.752
35.507
35,378
35.176
34.95¢6
34,713
34,443
34.14€

33.954
33.7¢€1
33.62C
33.464
33.302
33.126
32.537
32.724
12.4t¢
32.223

31.961
3l.842
31.7C5
31.572
31.433
3i.283
3l.116
3(.92¢8
3C.711
3C.4E2

VINF2

PHEZ2

64339
£.656
6.500
be421
€416
b.481
6.608
€. 750
7.018
7.285

Ta462
7.217
7.C48
€.558
6. 542
6.996
T.1l4a
7.288
7.510
7.-771

8.041
7.783
7.602
7.500
1.413
7.517
7.625
7.792
8.C07
8.264

PHI2

5*&&**4..&#80*‘*&.&.**4&&-&**#*6%&*&&*

ALPFA2

86.116
85.825
85.615
85.480
85.417
85.418
85.474
85.575
85,713
85.877

85.987
85.687
85.466
85.323
85.251
85,243
85,291
85,385
85.516
85.676

85.853
85.542
85.312
85.160
85.079
85,063
85.103
85.190
85.315
85.470

ALPFA2

VELZ

35.966
35.793
35.626
35.45¢
35.269
35.064
34.832
34.572
34.281
33.960

33,745
33.608
33.471
33,328
33.172
32.996
32.794
32.565
32.307
32.019

31.76¢C
31.645
31.532
31.413
31.281
31.129
30,954
30.751
30.520
30.260

VELZ

BET 2

69.3817
19.241
89.107
98.967
108.827
118.€87
128.541
138.407
148 .267
158.127

69.974
79.834
89.694
99 .554
109.414
116.274
129.134
138.994
148.854
1584714

70.561
80.421
90.281
100.141
110.001
119.861
129.1721
139.581
149 . 441
159.301

BET 2

RM1D
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14628
1.7¢¢C
1.6€¢
1.572
1,417
C.5%¢
C.57¢
CeS41
C.86¢%
C.82¢

l.€¢¢
1.7¢¢€
1.68°2
1.5%¢
1,4%¢
CaCSE
C.SEC
C.G4E
€.5C2
CJEEC

RMIC

VEL1

£€4,521
54.418
54.3(8
£4,19¢
€¢,074
841

n
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\
t
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DO~
[V NN
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AR AN AR AN
[RTENEN
)

~N
w
(=}

.CGE
.00¢
516

AR AN D
LSRN

.
@
~N
]

€2.73C
Sz.62C
£2.454
£2.351
5z.19C
£2.C13

£1.854
51. 783
£1.715
£1.642
£1.562
S1.47C
£1.3¢€4
€1.242
51.1C3
5C.949

VEL1

ALPHA)L

31.022
22.29¢
15.801
8.55¢C
1.596
-5.068
-11.411
-17.417
-23.072
-28.271

31.434
23.834
16.461
S.339
2.487
-4.072
-10.321
-1€4245
-21.833
-21.081

31.€628
24.347
17.CS!
10.075
3.333
-3.130
~5.291
-15.14¢C
-2C.667
~25.869

ALPHAL

PHI1

-31.113
-43.2C2
—-56.669
~71.293
-86.451
2584753
245,129
233.121
222.799
214.008

-29,281
—4l.146
=54.444
-469,023
~84,296
26C.659
246,734
234.447
223.898
2144936

=27.584
-39.194
~52,295
~-66.788
~82.137
262.596
248.376
235.800
225.014
215.869

PHIL

VINFL

32.825
29.524
26,913
25.150
264,330
240429
25.304
264745
284540
30.513

31.749
28.444
25,788
23.946
23.025
23.022
23.810
25.186
26.936
28.883

30.853
27.546
24 .850
224931
21.911
21.805
22.504
23.810
25.513
27.432

VIMFL

vl

2649174
23.850
21.408
19.777
19.024
19.115
19.919
21.253
22.927
24.782

25.952
22.837
20.366
18,673
17.834
17.832
18.549
19.810
21.430
23.249

25.104
21.998
19.501
17.749
16.828
16.733
17.362
18,549
20.112
21.892

cv1



ECATE TTIME Dv SuLM

€2z 55C.( 454,24
184 10CC.C 42.32
1C1C. ¢ 40.C17
10zC . (C 18.¢€C
1020.¢C 37.6¢%
1040.¢C 38.C¢
1CEG.C 2g.82
1CeC.C 4C.C4
1070.¢C 41.52
1CEC.C 43.1¢

1Cz0.¢C 42.41
1¢3C.( 42425
1040. (¢ 3G.¢¢
1080.¢ 37.1S
1C€0.¢C 2¢é.0C
1070.¢C 26.42
1c8c.C 26.E%
1€SC.( 27.82
1100.¢ 2G5.1¢
111C.¢ 40.74

O

1(C8 107C.(C 43.61
1CC  1C80.C 40.47
1650, ¢ 37. 8¢
11€0.¢C 35.61
111C.¢ 24,82
1120.C 24.41
1120.¢ 24482
1140.¢C 35,135
115C.C 37.C¢
11€0.¢( 28a.€C

1CEE 1laC.( 42.(02
5C 1130.C 28.61
1140.¢ 3€.22
1185C.(C 34.317
1160.¢ 23.17
117C.C 32.15
1180.¢ 23.¢2
1190.C 23.86
12C0.C 25.1¢
1210.C 36.€E

11CE 11EC.C 27.532
C 1190.C 34.54
12€0.¢C 22.917
1210.C 21.71
1220.¢C 21.22
1230.¢ 21.42
124C.C 22.2%
1280.C 23.4¢
12€C.( 34.5¢
1270.¢ 26.5¢

ECATE TTIME LV SULM

1L

TABLE XIIL - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

LA AR R E R ENREEEREEEREERERERRE R EEREESE I I N I N R L E R EE E E E R E R

Dv2

22.2217
22.222
22.123
22.C22
21.515
21.7617
21. 664
2l.514
21.345
2l.158

ile425
21. 326
21.23¢
2l.148
2l.05¢
2C. 555
20. €42
20. 13
2C.567
20.4C3

20.1176
20.C92
20. 015
19.941
16. €62
19.77¢
15.¢678
19.5¢5
19.436
15.251

1¢€.057
18.684
18.621
1 E. €57
18. 751
18.716
18.631
18.532
18.418
18,289

17.991
17.935
17.882
17.825
17.7¢€1
17.687
17.6CC
17.499
17.384
17.255

Dve

PARKING ORBIT TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT

VINF2

3C.67C
3C.542
3C.422
3C.3C¢C
3C.170
3C.C26
26.863
25.6176
25.4173
2%.243

2¢.5171
29.45C
2¢.33¢
26.231
26.117
28.993
28.853
28.654
284512
28.309

28.C2¢6
27.921
21.825
27.132
27.633
21.525
27.4G1
21.25¢
21.097
2€.513

26.615
26.522
2¢.442
2€.361
2€.27¢
26.18C
2€.G71
25.944
25.798
25.631

254245
25.172
25.103
25.026
24.545
24.848
24.734
24.602
24.451
24.28C

VINF2

PHI2

8.296
8.0740
71.922
7.852
7.855
7.928
8.062
8.250
8.485
€.759

8.838
8.566
8.373
84258
8.219
8.252
8.352
8.510
8.720
8.974

5.429
9.145
£.939
8.812
8,762
B.786
8.877
9.028
9.233
G.484

1C.027
9.730
9.510
S.372
S.311
9.325
3.408
5.553
9.753
10.000

1C.320
10.089
5.938
9.867
9.872
9.946
10.084
10.279
10.524
1C.812

PHI2

LN BE- SR IR R R B N R IR RN R IR B I BB Y PR U P R SN T S RN N G TG R GV Y

8LPHAZ2

85.580
85.305
85.109
84.588
84,937
84.946
85.006
85.111
85.249
85.414

85.639
85.318
85.079
84.917
84.827
84.803
84,835
84,915
85.034
85.185

85.491
85.160
84.910
84,739
84.641
84,608
84,633
84.707
84.822
84.9%68

85.338
84.995
84,73¢
B4.556
84,445
84.409
84.427
84.495
84.604
844747

84.826
84.556
84,367
84.251
84.203
84.215
84,2717
84.382
84,522
84.689

ALPHA2

VEL2

30.439
30.342
30.242
30.131
30.004
29.855
29.681
29.480
29.251
28.995

2%9.304
29.219
29.134
29.042
28.936
28.811
284662
28.490
28.289
28.061

27.733
274665
27.5%96
21.520
27.431
27.323
27.192
27.037
264855
26 .648

264295
26.241
264189
26.127
26.052
25.958
25.842
25.703
25.538
254348

24.938
24.895
2448417
24.783
244702
24,600
24.474
24.324
244150
23.952

VEL2

BETA

76.140

86.000

95.860
105.720
115.58C
12¢.44C
135.30¢C
146,160
155.020
164.880

71.856

81.719

91.579
101.436
111.295
121.156
131.016
140.879
150.739
160.599

72.446

82.306

92.16¢
102.026
111.88¢
121.746
131.60¢
141.466
151.326
161.18¢

72.032

82.893

9¢.752
102.613
112.473
122,333
132.193
142,052
151.912
161.773

83.480

93.340
103.200
113.060
l122.92¢C
132.780
142.€40
152.500
162.360
172.220

EETA

ECCE

1.71¢
1.842
1.€€7
1.61C
1.611
L.EGE
1.6€2
1.€1¢
1.76C
1.€GE

l.¢€¢€
1.74C
1.7¢62
l.82¢
1.821
1.821
1.81¢C
1.77¢4
1.72$
1.€1°%

l1.5€2
l.t48
1.¢61
1.727
1.741
1.72¢
1.721
1.€61
l.€82
1.€C¢

1.611

-£7C
T.€14
1.€472
1.€51%
1.€5¢€
l1.642
1.¢€1€
1.5¢8
1.24¢

VEL1

€1.05¢
5(.9917
5(.93¢
5(.872
£C.7917
5C.7CS
5C.6C7
€(.48S
£(.35¢
£C.2C8

£¢.387
5C.337
£(.288
5(.235
5(.174
€C.1C2
€C.C17
46,918
4¢.802
454675

44,490
4%.451
4¢.413
45.371
4%.321
4¢.261
45.18S
4%.1C2
4¢,0C32
4E.86C

4€.666
4€.665
48.641
4€£.608
4E.5617
4€.517
48,456
4€.381
48.294
4€.194

47.97S
474957
414932
47.86S
47.857
41.804
47.740
47.6€2
47.574
4i.474

VEL1

ALPHAL

28.182
20.895
13,839
1. C35
0.502
—S.745
~-11.651
-17.328
—22.651
=27.660

21.579
244665
17.570
1C. 114
4.11€
-2.209
—8.241
-13.98¢
-16.422
~24.553

32.329
25.120
18.127
11.367
4. 857
—1.386
-7.352
-12,031
—1€.418
-23.513

32.658
25.55¢C
18,651
11.981
5555
~0.613
~€.512
-12.134
-17.476
-22.539

25.951
19.144
12.558
6.211
0.114
=5.723
-11.294
~16.595
—2l.628
-264400

ALPHAL

PHIL

-32.283
-44,500
-584250
-73.263
-88.788
256,212
242,604
230.784
220.736
212,239

~25.522
~37.252
-50.125
-64.510
-79.928
264.564
250.018
237.126
2264083
216.748

=24.477
~35.554
~48. 194
~62.425
-77.835
266,498
251.683
238.502
227.2C6
217.672

-23.138
-33.964
~46.369
-60.423
-75.792
268.415
253,349
239.881
228.329
218,591

-32.491
~44,640
-58.513
-73.810
-86.699
255.003
241.256
229.446
219.500
211.140

PHI1

VINF1

28.521
25.501
23.154
21 .636
21.030
21.298
22.286
23,785
25.593
27.556

29.¢€70
264390
23.679
21.701
20.592
20.386
20,994
224227
23.876
25.761

29.079
25.804
23.062
21.020
19.819
19.513
20.029
21.191
22.789
26.643

28.578
254309
224544
20.443
19.155
18.752
19.177
20.267
21.814
23.635

24.892
22.106
19.953
18.585
18.087
18.423
19.441
20.937
22.725
244,662

VINFL

Cvl

22.909
20.100
17.951
16.581
16.039
16.278
17.166
18.526
20.186
22.007

23.988
20.923
18.429
164640
15.649
15.467
16.006
17.112
18.609
20.341

23.433
20.380
17.868
16.030
14.965
14.696
15.151
16.182
17.621
19.311

22.962
19.924
17.398
15.517
14.383
14.031
14.402
15.361
16.741
18.389

19.540
17.003
15.084
13.887
13.456
13.747
14,633
15.956
17.562
19.329

Cvl



oL

ECATE

11c¢
z19

1eCe
2€¢

ECATE

TTIME

122¢.¢C
1240.C
1280.C
12€C. ¢
1270.C
12€0.C
1260.C
13CC.¢
1210.¢
1320.C

12€C.(C
129C.C
13€C. ¢
1310.C
1220.¢
1220.¢C
1340.¢
1350.¢
13€0.C
1370.¢

123C.¢
1340.C
122C.¢
13€0.C
13730.¢
128C.¢C
13SC.C
14CC.(
141C. ¢
1420.¢

TTIME

) ’
lii***ii******{l*****ﬂi****i**{****’*

ov2

171.C55
17.047
17.0C1
16.551
1&. 856
16.832
16. 1756
16.6¢€6
16.562
16,446

l€.285
164244
1€.2C4
16.1€2
16.113
1€. (56
15.58S
15.9CS
15. €17
15.713

15.551
15,515
15.481
15.445
15.4C3
15.353
15,263
15.222
15,136
15.C44

ov2

VINF2

24.C6%
24.C05
23.943
23.878
23.804
23,72¢
23.617
23.457
2343517
23.201

22.584
22.928
22.874
22.817
22.751
22.6174
22.581
22.412
22.346
22,203

21.58C
21.931
21.8€4
21.832
21,115
21.705
2l.62¢
21.523
21.4C7
21.275

VINF2

PHI2

10.917
1C.674
10.512
1C.431
10.426
10.491
1€.623
1C.814
11.057
11.344

11.521
11.265
11.092
11.C00
1C.586
11.044
11.170
11.357
11.596
11.883

12.132
11.863
11.678
11.576
11.553
11.604
11.724
11.906
12.144
12.431

PHI2

&"Q.*.O‘I.‘*‘#***.‘*i*’&**’..““‘.&*'&

ALPHA2

84.650
84.370
84.171
84.0647
83.992
83.997
84.054
84.154
84.290
84.457

84,469
84.179
83.970
83.838
83,775
83.773
83.825
83.921
84.055
84.220

84.281
83.981
83.764
83.623
83,553
83.545
83.591
83.683
83.815
83.978

ALFHA2

VELZ

23.137
23.704
23.664
23.610
23.540
234452
23,338
23.201
23,038
22.855

224627
224603
22.572
22.528
224461
22.386
22.283
22.157
22.009
21.838

21597
21.582
21.558
21.522
21.469
21.297
21.304
21.188
21.051
20.891

VEL2

BET A

B4.067

93.9217
103.787
112,641
123.507
132,367
143,227
153.087
162.947
172.807

84.654

94.514
104,374
114,234
124.094
132.954
143.814
152.€674
163.534
172,394

85.241

95.101
104.961
114.821
124,681
134.541
144,401
154,261
164.121
172.981

BETA

RMID

1.€E6S
1.714
1.€8¢4
1.66C
1,452
€654
C.S5172
C.C2E
C.£92
C.E4C

1.E7¢
1.762
1.7C2
1.€CT
1.51¢
C.56¢
C.517¢
Ca94:
€.5GC
C.82¢

1.€62
1.809
1.71¢
1.624
1,827
Ca5¢7
(.57¢
C.S4t
(.5C¢
C.E€5

RMILC

VEL1

47.36¢€
47.350
47.33C
47.303
47.2¢€8
471.224
47.168
41.1CC
47.02C
4€.93C

4€.82C
46.8C8
4€.752
4€.7172
4€.743
4€.704
4€.654
4€.555
464524
4€.444

4¢.331
4€e324
4€.312
4€.29¢
4¢,2171
4€,238
4€.15¢
4€.142
4€.076
4€.006

VEL1

ALPHAL

264326
19.604
13.100
€. 827
0,757
-4,984
-10.506
-15.769
-20.772
—-25.528

264,675
20.034
13, 60¢
7.4C2
1.434
~4,291
—-9.767
-14.995
~-16.975
~24.716

2€.95S
20.435
14.078
1.940
2.C30
-3.644
-G.C78
-14.273
-1%.230
-23.957

ALPHAL

*Q**i**&*Q***#***Q*#*’**l'*******.#*i

PHIL

-31.124
-43.039
-564695
-71.893
~87.848
2564639
242.620
230.554
220.402
211.879

-29.860
~41.537
-54.982
~70.063
-86.054
258,252
243.973
231.651
221.285
212.6C0

—-28.692
-40.139
-53.369
-68.315
-84.317
259.826
245.299
232.727
222.151
213.303

PHIL

VINFL

24.538
21.736
19.537
18.093
17.50%
17.756
18,702
20.146
21.898
23.817

24.236
214423
19.183
17.671
16.998
17.162
18.037
19.430
21.151
23.051

23.917
2l.156
18.881
17.307
16.554
16.636
17.442
18.784
20.471
22.352

VIAFL

ov1

19.215
16.671
14.717
13.462
12.957
13.172
13.988
15.254
16.816
18.555

18.938
16.390
14.407
13.099
12.526
12.665
13.413
14.624
16.146
17.858

18.701
16.152
14,144
12.788
12.151
12.220
12.903
14.059
15.541
17.225

ov1



gL

ECATE

1z2¢
15C

127¢
100

14z¢
€0

147¢

ECATE

TTIME

13¢C. ¢
137C.(
13€0.C
1360.¢
14C0.C
1410.(C
1420.¢
142C.C
144C.C
14€0.¢

14CC.C
l41C.C
1420.(
142C.(C
1440.(
14£0.C
14€C.(
1470.C
148G.C
1460.(

145C. (
14€0.C
147C.C
148Q.(
149C. ¢
15€C0.C
1510.¢
1520.¢
153¢.¢
154C. (

15CC . ¢
1510.¢
1520.¢
1520.¢
1840.¢
1550.¢
15€60.(
15704 ¢
15€0.(
1590.¢

158C.¢
15€0.(
157C.C
15€C.(
1590.(
16C0.C
161C.C
1620.C
1620.C
1€40.C

TTIME

Cv SUM

35.02
22.22
29.9C
28417
27.12
26.11
2T.(C¢
27.6:
2G5.117
20.€1

22.62
20.37
28.24
2652
bl
26.1€
26015
27.175
29.1¢

20072

32.1¢
9. €2
27.5¢
26a12
25.3¢
25.28
25.€C
26.8C
28,12
29. €S

21.5¢
2B.55
26.8S
25442
24.€C
24.46
24452
25.8$
27.20
28,12

3C. k¢
28.34
2€.21
24.11
23.52
23.12
24418
25.0€
2€.34
27.8°%

Cv SLM

TABLE XIII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR

L AL B B B B BRI B R B 2R B R BB 2R B 2R R BE BE IR SR IE N N RN B I I NE BFTEE E R IR AR N NI K K IE K N REORE R CEEORCNE NN R

Dv2

15.067
15.063
15.032
15.CC1
14.6€5
14,623
14,873
l4. €12
l4. 741
14,658

14.¢€38
14.6C9
14,581
14,551
l4.516
14.474
14.423
l14.3¢€1
14.286
14,206

14.C52
14.C26
14.C02
13.676
13.594¢
13.908
12.863
13.8C8
13.742
13.667

13,516
13.494
12,4173
13.450
13.424
13.391
13.350
13.300
13.241
12.172

13.02¢6
13.006
12.6¢8¢8
12.5¢€8
12.545
12.916
12.879
12.834
12.781
12. 715

Dv2

PARKING ORBIT TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT

VINF2

21.345
21.301
21.258
21.213
21.164
21.1C5
21.C33
2C.54¢8
2C. 846
20.729

2C.7C1
20.655
2C.61%
20.577
20.521
2C.466
2C.353
2C.3C5
20.201
20.081

16.85¢
15.820
15.785
19.747
16.7C3
19.648
15.5€1
15.501
15.4C5
16.294

16.071
16.037
1S.0C¢
18.972
18.632
18.882
18.822
LE.748
18.65¢
18.55¢

18.334
18.304
18.27¢
18.246
18.211
18.16¢
18.11C
18.042
17.960
17.8¢4

VINF2

PHI2

12.722
12.405
12.172
12.623
11.6956
11.5%6
12.050
12.200
12.410
12.674

12.978
12.696
12.469
12.386
12.354
12.398
12.514
12.694
12.932
13.222

13.607
13.312
13.103
12.980
124939
12.977
13.086
13.263
13.500
13.791

14.243
13.936
13.1716
13.583
13.533
13.563
13.668
13.841
14,077
14.369

14.888
14.569
14,337
14.193
14,135
14.158
14.258
l14.428
14.663
14.956

FHI2

BB E NG RO RN D NG REGE R RN RGN RGN OGN GG R GG HE SN NE RN RGNS RGN NS N

ALFFA2

84,324
83,976
83.713
83.530
83.422
83.381
83.398
83.467
83.578
83.726

83.993
83,683
83.457
83.309
83.232
83.218
83,260
83.349
83.478
83.642

82.791
83.470
83.235
83.079
82.995
82.975
83.012
83.098
83.225
83.387

83.582
83.251
83.006
82.842
82.751
82.726
82.758
82.841
82.966
83.127

83.366
83,025
82.772
82.599
82.502
82.471
82.498
82.578
82.701
82.862

ALPHA2

VEL?2

20.928
20.919
20.%05
20.881
20.842
20.784
20.707
20.608
20.488
20.345

20.282
20.277
20.2613
20.23¢
20.192
20130
20.047
19.943
L19.817
19.670

19.414
19.414
19.405
19.384
19.341
19.291
19.21¢
19.119
19.001
18.863

18.601
18.606
18.602
18.587
18.555
18.505
18.43¢
18.34¢
18.23¢
18.10¢

17.838
17.848
17.849
17.838
17.812
17.767
17.704
17.620
17.517
17.394

VELZ2

BET A

80.960

90.820
100,680
110.540
120.400
130.260
140.120
149.980
156.840
169.700

8€.53S

9¢.399
10€.259
116.116
125.97¢9
135.839
145.€96
155.559
165.419
172,279

87.12¢€

96.986
106.846
116.70¢
12€.56¢
136.426
146,286
15€.14¢
16€.00¢
175.866

87.712

97.573
107.423
117.293
127.153
137.013
146,872
156,733
166.592
176.453

88.300

98.160
108.020
117.880
127.74C
137.600
147.460
157.320
167.180
177.040

BET A

ECCE

RN TR R T RS RTORTYY

L N N R e
Ll N SN SR TORY [V, S

VEL1

4€.023
4€,015
4€.012
4¢.001
4t.584
4€.558
4%.923
4,878
4£.824
45,761

4£.733
45.73C
45.724
42.712
4%.653
45,665
4€.629
4£.5832
4,528
4%.465

42.354
454354
4%,351
4%.342
4%.32€
42,302
4€.27¢C
4%.229
4,175
454121

4£.012
4%.014
42,013
4£.00¢
44,993
644,973
44,944
44,908
44,863
44,81C

44,702
44,7C¢
44.7C7
44,702
44,662
446,674
44.64¢
44,616
44,575
44,527

VEL1

ALPHA]

3C.375
23.770
17.362
11.163
£.185
-C.566
-6.084
~11.368
-16.419
~21s242

27.¢89
20.635
14.381
8.338
2.515
-3.083
-8.452
-13.592
~18.509
-23.208

27.361
20.975
14,783
8.797
3.C24
-2.530
-7.862
~12.977
-17.874
~22.562

27.612
21.289
15.157
9.224
3.499
-2.014
-1.314
=12+ 401
~17.28C
~21.95%

27.841
21.579
15.503
9.622
3.942
-1.533
~ 6801
-11.864
-16.726
-21.395

ALPHAL
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PHI1

~23.116
=33,b646
~454,854
-56,895
~75.463
2684394
252.974
239.264
227.601
217.845

=27. 72¢
~38.948
=5l.972
-66.790
-82.803
261.182
246.418
233,611
222.841
213,847

~26.758
-37.769
-50.583
-65.245
-8l.226
2624642
247,664
234.623
223.651
2144459

-25.868
-36.678
-49.288
-63.788
-79. 719
2644053
248,875
235.609
224.438
215.12¢9

-25.052
=35.671
-48.082
~62.419
-78.286
265.410
250. 047
2364565
225.201
215. 138

PHI1

VINF1

25.304
22.281
19.714
17.756
16.555
16.192
16.623
17.694
19.209
20.996

23.527
20.722
18.435
16.820
16.005
16.019
16.763
18.057
19.711
21.572

23.345
20.538
18.224
16.560
15.676
15.616
16.297
17.543
19.164
21.007

23.185
20.378
18.044
16.334
15.386
15.257
15.876
17.074
18.664
20,488

23.045
20,240
17.887
16.137
15.131
14.936
15.495
16.648
18.207
20.012

VINFL

oVl

19.919
17.161
14.873
13.172
12.152
11.847
12.209
13.118
14,430
16.008

18.291
15.765
13.756
12.375
11.692
11.703
12.327
13.431
14.871
16.524

18.125
15.601
13,575
12.156
11.419
11.370
11,935
12.989
14.391
16.018

17.980
15.460
13.419
11.966
11.180
11.074
11.584
12.590
13.956
15.557

17.852
15.337
13.284
11.802
10,971
10.812
11.269
12.230
13.559
15.135

bvi



PL

ECATE

1€2¢
2168

ELATE

TTIME

leCC.(
le1Ca(
l62C.¢C
le2C.C
le4CaC
165C. (C
16€0.C
16710.¢C
16€G.C
16SC. ¢

1€5C.C
16€C.C
1€7C. ¢
1680.(
1650.¢
17¢C. ¢
171C.C
172C.¢C
173C.(
1740.¢C

17¢C. ¢
1710.¢C
172C.¢C
1730.¢
174C o C
175C.C
17€C.C
177C.¢
178C. ¢
1750.¢C

TTIME

Cv SLM

3C.32
27.1$
25.11
24.16
23.29
23.C¢
23.42
26431
25.5¢
27.CsS

29.8C
27.26
25.2¢
23 .65
22.12
22445
22.7¢
23,82
24.84
2€.321

2¢G.22
26.82
24474
z23.117
22421
z1.8%
22418
22.5¢
24.18
25.64

Cv SLM

P T E R EE E E R I NI A IR N I O I A L L SR

Dv2

12.577
12.55%
12. 543
12.52¢
12.505
12.419
12.446
12.4C6
12.358
12.3C1

12.1¢€5
12. 149
12.134
12.116
12.101
12.078
12.048
12.012
11.9¢8
11.616

11.7€5
11.771
11.758
11.745
11.728
1i.7C8
11l.681
11.¢€48
L1.6C8
1L1.561

Dv2

vINF2

17.645
17.611
17.592
17.565
17.533
17.492
17.441
17.37¢8
17.302
17.213

16.597
16.672
1€.549
1¢.52¢
1€.896
16.856
16.812
1£.753
16.683
16.6CC

16.38¢
16,365
1€.344
16.322
1€£.296
16.262
l1¢.21¢
1€.165
164C6S
1€6.021

VINF2

PHI12

15.542
15.209
14.966
14.812
14 146
14.762
14.857
15.C24
15.258
15.552

16.204
15,859
15.604
15.440
15.365
15.375
15.464
15.629
15.862
16.159

16.875
16.517
164251
16.C77
15.993
15.996
16.C82
16.244
16.477
16.775

PHI2

&i-&Gé“%é&&ﬁl“&&u“&#ﬁ’&“&b“&6'..6.“'*.

ALFRA2

83.145
82.793
82.530
82.350
82.245
82.209
82.232
82.308
82.430
82.591

82.916
82.554
82.282
82.094
81.983
81.941
81.960
82.033
82.153
82.313

82.680
82.308
82.027
81.831
8l1.713
8l.666
8l.681
81.751
81.870
82.030

ALFEA2

VELZ

17.122
17.135
17,141
17.134
17.112
17.073
17.014
16.936
16.839
16.722

16.447
16,465
16.474
160471
16.453
16,418
16.364
16.291
16.199
16.088

15.811
15.832
15.844
15.844
15.830
15.799
15.750
15.682
15.595
15.489

VELZ

8ET A

88.887

98.741
108.807
118.467
128,327
138.187
148.047
157.907
167.7617
177.627

89.474

99.334
109.194
119.054
128,914
138.774
148,634
158,494
168.354
178,214

90.061

99.921
109.781
119.641
129.501
139.361
149,221
159.081
168.941
178.801

BEV A

RMID

1.577
1.€62
1.8C1}
1.7C¢
1.€C7
1.CCC
(.58¢
C.CE€°¢
(.526
C.EE83

1.662
1.607%
1.E1¢
1.72¢
1.£622
1.CCC
Cl.SSC
C.5€7
C.G22
C.EE7

—an Ry O AR R

s ke iak e N
DB O o

RMID

VEL1

44,422
44,427
44,429
44,42¢
44,418
44,402
44.38¢C
44,350
44,313
44.26¢

44.16¢
440,172
44.17¢
44,1175
44,168
44,15¢
44,135
44,108
44,074
44.034

4:.912
42.94Q
42.94¢
42.945
94¢
43,929
42,911
42.887
42.85¢
42.81¢

VEL

ALPHAL

28.051
21.847
15. 824
9.991
4.354
-1.085
- 6.323
~11.363
-16.209
~2C. 870

28.241
22.093
16.121
10.334
4.737
-0.667
-5.877
-10.895
~15.727
—-2C.379

2€.414
22.318
16.395
10.651
5.092
-0.279
-5.462
-10.460
-15.,277
-19.922

ALPHAL

PHIL

—24.303
—34,743
~46.963
~6l.134
~-76.926
266. 710
2514179
237.491
225.938
216.324

-23.619
-33.888
-45,924
-59.933
—T75.641
267.953
252.267
238.383
226,647
216.886

-22.593
-33.102
=44,964
-58. 812
—74.429
269,135
253.311
239,241
227.329
217.425

PHI1

VIAFL

22.920
20.119
17.752
15.966
14.906
14.64S
15.150
16.259
17.787
19.574

22.809
20.013
17.634
15.816
14.706
14.391
14.838
15.903
17.402
19.171

22.709
19.919
17.530
15.685
14.530
14,160
14.555
15.579
17.049
18.801

VINFL

bvi

17.739
15.230
13.168
11.659
10.787
10.579
10.986
11.903
13.199
14.750

17.639
15.137
13,067
11.535
10.625
10.371
10.732
11.607
12.869
14,397

17.548
15.054
12.979
11.426
10.483
10.186
10.503
11.339
12.569
14.074

ovi




SL

ECATE

leee
184

1747

10C

138

1847

ECATE

TTIME

174C . ¢
1780.¢C
17€C.C
177C.C
178C.(
1750.¢C
18C0.C
1810.¢C
182C.C
182C.(

173C.C
17€0.C
17¢C.C
18CC. ¢
1810.¢
1820.C
182C.C
1840.C
185C.¢
18€0.¢

1€2C. ¢
1830.¢C
184C.(
18£Q.¢
18€0.C
187C.C
18€C.(
1850.¢C
19C€C.¢
1610.¢C

187C.C
1880.C
1850.¢
19C0.¢
151C. (
1520.¢
162C.C
1940.(
1680.¢(
16€C.C

152C.C
1920.¢C
164C.(
1980.C
15€C.C
1570.¢
1680.C
165GC.¢
20C0.C
éC10.1

TTIME

Cv SuM

21.¢1
25.33
23.54
22421
zl.€2
2l.6C
22.1%
23.15
29.48
2€.C2

28.€1
26413
24.C7
22.5C
Z1.54
21.2C
21.4¢€
22+24
23.41
24.8¢€

28.22
25.17¢
23469
22.11
Zl.12
0.8
20.9¢
élatz
il
24.2(C

21.€%
25.41
23.34
el.7¢
zC. 74
20.34
2C.52
21.25
22437
23.71¢

21.54
25.09
23.C2
él.4z
2G.35
15.9¢
z0.12
é0.81
21.51
23.31

Cv SLM

TABLE XIII. - Continued. TABULAR DATA FOR TRAJECTORIES FROM 1.1 EARTH RADII CIRCULAR
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Dv2

11.532
11.519
11.5C8
11.454
11.477
11.455
11.427
11.363
11.352
11.3C4

11.306
11.293
11.283
11.271
11.257
11.235
11.21¢
11.1¢€7
11.151
11.1¢CS

1C.954
10. 982
10.5172
1C.G¢€2
1G. 545
1¢.633
1C.512
10.886
10.853
10.815

1C.7C5
10.694
1C. €85
10. 676
10. €65
1C. 650
10. €31
10.607
10.577
104542

»
1C. 438
10,428
10,415
10. 411
1C.401
10.388
10.371
10.348
10.321
10.289

Dv2

PARKING ORBIT TO 1.1 URANUS RADII CIRCULAR PARKING ORBIT

VINF2

15.972
15.953
1£.934
15.911
15.8€3
15.847
1£.801
1£.744
15.675
1£.565

12.56¢
15.577
15.55¢%
15.54¢C
15.516
15.48¢
1£.447
15.398
15.337
15.26¢

1£.0¢€9
1%5.049
1£.032
15.C015
14.962
14.565
14.929
l4.884
14.827
14.76C

l4.56¢
14.55¢C
14.534
14.518
l4.498
14,472
14.43¢
14.391
14.344
14.281

14.096
14.078
14.C0¢3
14.04¢
14.020
14.006
13.975
13.935
13.88¢
13.827

VINF2

PHIZ2

17.142
16.824
164599
lé.467
16.424
16.467
16.591
16.790
17.058
17.391

17.802
17.431
17.154
16.970
16.880
16.878
16.961
17.124
17.360
17.664

18.493
18.110
17.822
17.623
17.530
17.522
17.601
17.762
17.998
18.305

19.195
18.799
18.499
18.297
18.190
18.176
18.251
18.410
18.647
18.956

19.905
19.4917
16.186
18.974
18.860
18.840
18.911
19.068
19.305
16.618

PHI2
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ALPHA2

82.301
81.971
Bl.729
81.570
81.486
Bl.470
81.512
81.607
8l.748
81.929

82.320
81.937
81.648
8l.445
81.322
81.271
8l.284
81.353
8l.472
81.634

82.0617
81.673
81.375
8l.1l64
81.035
8C.979
80.588
81.055
81.172
81.335

81.806
81l.402
81.094
80.876
80.741
80.679
80.685
80.749
80.866
81.029

81.5317
8l1.122
80.805
80.580
80.438
80.372
80.374
80.436
80.552
80.716

ALFRA2

VEL2

15.403
15.421
15.430
15.425
15.405
15.361
15.311
15.236
15.142
15.031

14.98¢
15.010
15.026
15.030
15.02¢
14,993
14.948
14.884
14.802
14.703

14.429
144456
14.475
14.481
14.474
14.450
14.408
14.349
14,271
14.175

13.901
13.931
13.95:2
13.961
13.956
13.935
13.89¢
13.840
13.766
13.674

13.400
13.432
13.455
13.466
13.463
13.445
13.409
13.356
13.285
13.197

VELZ

BETA

95.640
105.500
115.360
125.22C
135.080
144.940
154,800
1€4.66C
174.520
184.280

91.356
101.219
111.079
120.939
130.79S
140,659
150.516
160.379
170.239
180.099

91.94¢
101.80¢
111.€6¢
121.52¢
131.38¢
141.24¢
151.10¢
160.96¢
170.826
180.686

924532
102,393
112.253
122.113
131.973
14).832
151.£92
161.553
171.4123
181.272

92.120
102.980
112.840
122.700
132.560
142,420
152.280
162.140
172,000
181.860

BETA

ECCE

1.125
1.147
1.15¢
1.1¢1
1.1¢€2
1.1€2
1157
1.151
1.141
1.121

1.117
1.13¢C
1.126
l.14¢
1.14¢
1.145
1.141
1.141
1.124
1.1¢8

1.1¢C

<102
112
la1zz
1.1z
l1.121
l.121
l.